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&) IMINOSULFONYLUREA DERIVATIVE AND HERBICIDE.

@ An iminosulfonylurea derivative represented by general formula (1) or salts thereof, a herbicide containing
said derivative, and a method for kiling weeds or inhibiting the growth thereof by applying said derivative,
wherein Q represents Qi or the like, wherein E represents sulfur, oxygen or a monosubstituted nitrogen atom
having an arbitrary substituent, the ring nitrogen atom may be substituted by an arbitrary substituent, and the
ring carbon atom(s) may be substituted by arbitrary substituent(s); X represents oxygen or sulfur; L represents
hydrogen, C:i to Cs alkyl, C2 to Cs alkenyl or Cz to Cc alkynyl; A represents CH or nitrogen; and B and D
represent each independently Cy to Cs alkyl, alkyl, mono-, di- or polyhalogenated C: to Cs. Ci to Cu alkoxy,
mono-, di- or polyhalogenated C; to C, alkoxy, halogen, C: to C, alkylamino or di(C; to Cs alkyl)amino.
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TECHNICAL FIELD

The present invention relates to novel iminosulfonylurea derivatives, and herbicides containing them as
active ingredients.

BACKGROUND TECHNIQUE

It is indispensable to use herbicides to protect important crop plants such as rice, wheat, corn, soybsean,
cotton and sugar beet from weeds and thereby to increase the harvest. Especially in recent years, a
selective herbicide is desired which is capable of selectively killing weeds without showing any phytotoxicity
against crop plants when applied to the foliages of crop plants and weeds simultaneously in a field where
such usefu! crop plants and weeds are coexistent. Further, with a view to avoiding environmental pollution
and reducing the costs for transportation and application, researches and developments have been
conducted for many years for compounds having high herbicidal effects at low doses. Some of the
compounds having such properties are presently used as selective herbicides. However, there still exists a
need for better new compounds having such properties.

As the prior art showing a chernical structure similar to that of the compounds of the present invention,
Japanese Unexamined Patent Publications No. 15862/1 083, No. 103371/1983, No. 126859/1983, No.
48973/1985, No. 214785/1985, No. 134377/1986, No. 151577/1989, No. 45473/1980, No. 91060/1990, No.
7284/1991 and No. 68562/1991, and U.S Patents 4,559,081, 4,592,776, 4,602,939, 4,622,065, 4,666,508,
4,696,695 and 4,741,762, disclose compounds having sulfonylurea bonded to a nitrogen atom. However,
compounds having sulfonylurea bonded to a nitrogen atom of an imino structure like the compounds of the
present invention have not been known at all, and they are novel compounds.

DISCLOSURE OF THE INVENTION

The present inventors have conducted extensive researches over vears to develop selective herbicides
for important crop plants and have studied herbicidal properties of many compounds with an aim to find out
compounds having higher herbicidal activities as well as selectivity. As a result, it has been found that an
iminosulfonylurea derivative of the formula (1) or an agricuiturally suitable salt thereof:

, L 1
Qs 0: NHE-N{ (H
X
wherein Q is
3
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~
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{ S
J/l*N— or  N-CoN-

Q7 Q8 g

wherein in Q1. Q2 and Q5. E is a sulfur atom, an oxygen atom or a nitrogen atom mono-substituted by an
optional substituent other than a hydrogen atom; in Q6, Q7 and Q8, J is a sulfur atom or an oxygen atom; in
Q1 to Q8, a nitrogen atom in the ring of Q is substituted by an optional substituent other than a hydrogen
atom, and a carbon atom in the ring of Q may be substituted by an optional substituent; and in Q9, the
sulfur atom and the nitrogen atom on the carbon atom to which the imino group of Q is bonded, are
substituted by optional substituents other than hydrogen atoms, wherein Q is preferably
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R®' is a C1-z alky! group, a Ca—7 cycloalkyl group, a G1-s alkyl group substituted by a Cs-7 cycloalkyl

group, a Cs-7 cycloalkenyl group, a Ci—¢ alkyl group substituted by a Ca-7 cycloalkenyl group, a Cz—s

ss alkenyl group, a C2-g alkynyl group, a C1-¢ alkyl group substituted by a Ci1-¢ alkoxy group, a Ci—¢ alkyl
group substituted by a Cz2—s alkenyloxy group, a Ci1-¢ alkyl group substituted by a C2-¢ alkynyloxy group,

a Ci-¢ alkyl group substituted by a mono-, di- or paly-halogeno C.-s alkoxy group, a Ci-¢ alkyl group
substituted by a mono-, di- or poly-halogeno C2-s alkenyloxy group, a Ci-¢ alky! group substituted by a
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mono-, di- or poly-halogeno C2— alkynyloxy group, a Ci-s alky! group substituted by a C,—¢ alkyithio
group, a Ci-s alkyl group substituted by a C1-¢ alkylsulfinyl group, a Ci~s alkyl group substituted by a
Ci1—¢ alkyisuifonyl group, a mono-, di- or poly-halogeno Ci-g alkyl group, a mono-, di- or poly-halogeno
C.-s alkeny! group, a mono-, di- or poly-halogeno C2-s alkynyl group, a C1—¢ alkylgroup substituted by a
cyano group, a C2-s alkenyl group substituted by a cyano group. a C2-s alkyny! group substituted by a
cyano group, a Ci1—s alkyl group substituted by a nitro group, a C2-¢ alkenyl group substituted by a nitro
group, a Cz2-¢ alkynyl group substituted by a nitro group, a Ci-s alkyl group substituted by a Cz-7
alkoxycarbony! group, a Cz2-¢ alkenyl group substituted by a Co-7 alkoxycarbony! group, a C2-¢ alkyny!
group substituted by a C2~7 alkoxycarbonyl group, a C1—s alkyl group substituted by a Cz-; alkylcarbonyl
group, a C-¢ alkyl group substituted by & mono-, di- or poly-halogeno C.-7 alkylcarbonyl group, a Ci-¢
alkyl group substituted by a Cs-7 alkenylcarbonyl group, a Ci-s alkyl group substituted by a Cs-7
alkynylcarbonyl group, a Ci-¢ alkyl group substituted by a C2-s alkylcarbony! group substituted by a Ci-a
alkoxy group, a Ci-¢ alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Ci~s alkylthio
group, a Ci—¢ alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Ci-s alkylsulfinyl
group, a2 Ci-¢ alky! group substituted by a C>-s alkylcarbonyl group substituted by a Ci-. alkylsulfonyt
group, a Cz-¢ alkenyl group substituted by a C2-7 alkylcarbonyl group, a Cz-¢ alkyny! group substituted by
a C.-7 alkylcarbony! group, a Ci-¢ alkylgroup substituted by a Ci-s alkylsulfamoy! group, a Ci—¢ alkyl
group substituted by a Ci-¢ alkoxysulfamoyl group, a Ci-¢ alkyl group substituted by a di(Ci-s alkyl)-
sulfamoyl group, a Cs-¢ alkyl group substituted by an N-(Ci-a alkyl}-N-(C1 -3 alkoxy)sulfamoyl group, a
C1—c alkyl group substituted by a C2-7 alkylcarbamoyl group, a C.-¢ alkyl group substituted by a di(C1-3
alkyl)carbamoyl group, a Ci-¢ alkyl group substituted by a C2-y alkoxycarbamoyi group, a Ci—s alkyl
group substituted by an N-(C1-3 alkyl)-N-(C1-3 alkoxy)carbamoyl group, a C.-¢ alkyl group substituted by
a Ci-¢ alkylamino group, a Ci-¢ alky} group substituted by a C1-calkoxyamino group, a Ci-s alkyl group
substituted by a di(C1-3 alkyl)amino group, a Ci-¢ alkyl group substituted by an N-(Ci1-3s alkyl)-N-(C1-3
alkoxy)amino group, @ Ci~s alkyl group substituted by an N-(C2-7 alkylcarbonyl)-N-(C, -¢ alkyl)amino
group, a Ci-s alkyl group substituted by an N-(Cz—7 alkylcarbonyl)-N-(C1-¢ alkoxy)amino group, a Ci-s
alky! group substituted by an N-(Ci-e alkylsulfonyl)-N-(C1-¢ alkyl)amino group, a Ci-s alkyl group
substituted by an N-(Ci-¢ alkylsulfonyl)-N-(C1-s alkoxy)amino group, a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the ‘group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci1—¢ alkyl group, a Cy-¢ alkoxygroup and a Cz-7
alkoxycarbony! group), a Ci1-s alkyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, @ Ci-¢ alkoxy group and a Ca-7
alkoxycarbonyl group), a C2~7 alkeny! group substituted by a phenyl group (provided that such a pheny!
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci-s alkoxygroup and a Cz-;
alkoxycarbonyl group), a C2-¢ alkynyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromsethyl group, a nitro group, a Ci—s alkyl group, a Ci-s alkoxy group and a Cz-7.
alkoxycarbonyl group), a Ci~¢ atkyl group substituted by a phenoxy group (provided that such a phenoxy
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci—¢ alkyl group, a Ci-s alkoxygroup and a Cz2-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a phenyithio group (provided that such a
phenylthio group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a triflucromethyl group, a nitro group, a C1-¢ alkyl group, a C,-¢ alkoxy group and a C2-7
alkoxycarbonyl group), a Ci—s alkyl group substituted by a phenylsulfinyl group (provided that such a
phenylsulfinyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethy! group, a nitro group, a C1—¢ alkyl group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci—s alkyl group substituted by a phenylsulfony! group (provided that such a
phenylsulfonyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a C1—¢ alkyl group, a Ci—¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci1-s alkyl group substituted by a benzyloxy group (provided that the phenyl
group of such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethy! group, a nitro group, a Ci—¢ alkyl group, a Cy-¢ alkoxy
group and a C2-7 alkoxycarbonyl group), a C:-s alkyl group substituted by a benzylthio group (provided
that the phenyl group of such a benzylthio group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group, a Ci1—¢ alkyl group, a
C1—s alkoxy group and a C2-7 alkoxycarbonyl group), a Ci1-¢ alkyl group substituted by a benzylsulfinyl
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group (provided that the phenyl group of such a benzylsulfinyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a
C1—s alkyl group, a C1-¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a C1-¢ alkyl group substituted by
a benzylsulfonyl group (provided that the phenyl group of such a benzylsulfonyl group may be substituted
by one or more substituents selected from the group consisting of a halogen atom, a trifluoromethy! group,
a nitro group, a Ci—s alkyl group, a Ci-¢ alkoxy group and a C2-7 alkoxycarbonyl group), a Ci-¢ alky!
group substituted by a phenylcarbonyl group (provided that such a phenyicarbonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyt group, a nitro group, a Ci~¢ alkyl group, a Ci-¢ alkoxy group and a Cz-; alkoxycarbonyl
group), a Cq- alkyl group substituted by a benzylcarbonyl group (provided that the phenyl group of such a
benzylcarbonyl group may be substituted by one or more substituents selected from the group consisting
of a halogen atom, a trifluoromethyl group, a nitro group, a C1-¢ alkyl group, a C.1-¢s alkoxy group and a
C.-7 alkoxycarbonyl group), a Cy-s alkyl group substituted by an amino group substituted by a Ci-s
alkylsulfonyl group, or a Cy1—¢ alky! group substituted by an amino group substituted by a C.-. alkylcar-
bonyl group,

each of R®2 and R?3 which are independent of each other, is a hydrogen atom, a C,~¢ alkyl group, a
mono-, di- or poly-halogeno C,—¢ alkyl group, a Cy-¢ alkoxy group, a mono-, di or poly-halogeno Ci-¢
alkoxy. group, a Ci—¢ alkylthio group, a Ci—¢ alkylsulfinyl group, a Ci—s alkylsulfonyl group, a Cz-7
alkoxycarbony! group, a C2-7 alkylcarbonyl group, a halogen atom, a nitro group, a cyano group, or a
phenyl group (provided that such a phenyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1-¢ alkyl group, a
Ci-¢ alkoxy group and a Cz-7 alkoxycarbonyl group),

each of R** and R® which are independent of each other, is a hydrogen atom, a C.-g alky! group, a
C.-salkeny! group, a C2-g alkynyl group, or a phenyl group (provided that such a phenyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethy! group, a nitro group, a Ci1—¢ alkyl group, a C1-s alkoxy group and a C2-7 alkoxycarbony!
group),

R®® is a C,—¢ alkyl group, a C2-g alkenyl group, a C>-g alkynyl group or a phenyl group (provided that
such a pheny! group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a C.1~s alkoxy group and a Cy~7
alkoxycarbonyl group),

R® is a Cy—3 alkyl group, a Cs3-7 cycloalky! group, a Ci-¢ alky! group substituted by a Cs-7 cycloalkyl
group, a Cs-7 cycloalkeny! group, a Ci~¢ alkyl group substituted by a Cs-7 cycloalkeny! group, a Cz-g
alkeny! group, a C2-g alkynyl group, a Ci—¢ alkyl group substituted by a Ci-s alkoxy group, a Ci-6 alky!
group substituted by a Cz—¢ alkenyloxy group, a Ci1-s alkyl group substituted by a Cz-¢ alkynyloxy group,
a Cy-s alkyl group substituted by a mono-, di or poly-halogeno Ci-s alkoxy group, a Ci—s alkyl group
substituted by a mono-, di- or poly-halogeno C2-s alkenyloxy group, a Cy-¢ alky! group substituted by a
mono-, di- or poly-halogeno C2-¢ alkynyloxy group, a Ci-¢ alkyl group substituted by a Ci-¢ alkylithio
group, a Ci—¢ alkyl group substituted by a Ci—s alkylsulfinyl group, a Cy-s alkyl group substituted by a
C1-¢ alkylsulfonyl group, a mono-, di- or poly-halogeno C;-g alkyl group, a mono-, di- or poly-halogeno
Cz-g alkeny! group, a mono-, di- or poly-halogeno Cz-s alkynyl group, a Ci—¢ alkylgroup substituted by a
cyano group, a C2-¢ alkeny! group substituted by a cyano group, a C2-¢ alkynyl group substituted by a
cyano group, a C1-¢ alkyl group substituted by a nitro group, a C2-s alkenyl group substituted by a nitro
group, a Co-¢ alkynyl group substituted by a nitro group, a Ci-s alkyl group substituted by a Cz-7
alkoxycarbonyl group, a Cz2-¢ alkenyl group substituted by a C2-7 alkoxycarbony! group, a C2—¢ alkynyl
group substituted by a C2-7 alkoxycarbonyl group, a C.-¢ alkyl group substituted by a C>-; alkylcarbonyl
group, a Cy-¢ alkyl group substituted by a mono-, di- or poly-halogeno C2-7 alkylcarbonyl group, a C1—
alkyl group substituted by a Ci-7 alkenylcarbonyl group, a Ci-s alkyl group substituted by a Cs-7
alkynylcarbonyl group, a C1-¢ alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Ci-4
alkoxy group, a Ci1-¢ alkyl group substituted by a Cz2-s alkylcarbonyl group substituted by a Ci-4 alkylthio
group, a Ci1—s alkyl group substituted by a Cz~s alkylcarbonyl group substituted by a Cy—4 alkylsulfiny!
group, a Ci—s alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Ci -4 alkylsulfonyl
group, a Cz2—-¢ alkenyl group substituted by a C2-7 alkylcarbonyl group, a C2-¢ alkyny! group substituted by
a C2-7 alkylcarbonyl group, a Ci-s alkylgroup substituted by a Ci-¢ alkylsulfamoyl group, a Ci-¢ alky!
group substituted by a Ci-¢ alkoxysulfamoyl group, a Ci-¢ alkyl group substituted by a di(C,-3 alkyl)-
sulfamoyl group, a Ci-¢ alkyl group substituted by an N-(Ci-3 alkyl)}-N-(Cq-3 alkoxy)sulfamoy! group, a
Ci-¢ alkyl group substituted by a C2~7 alkylcarbamoyl group, a C1-¢ alkyl group substituted by a di(Ci-3
alkyl)carbamoy! group, a Ci-¢ alkyl group substituted by a Cz-7 alkoxycarbamoyl group, a Ci-¢ alkyl

8
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group substituted by an N-(C1-3 alkyl)-N-(C1-3 alkoxy)carbamoyi group, a Ci1-¢ alkyl group substituted by
a Cy-¢ alkylamino group, a C1-s alkyl group substituted by a Ci-s alkoxyamino group, a Cy-¢ aikyl group
substituted by a di(Cy -3 alkyl)amino group, a C,-¢ alkyl group substitut d by an N-(Ci-a alkyl»N-(C1-3
alkoxy)amino group, a Ci-s alkyl group substituted by an N-(Cz-7 alkylcarbonyl)-N-(C1-¢ alkyl)amino
group, a Ci—¢ alkyl group substituted by an N-(Cz-7 alkylcarbonyl)-N-(Cy -¢ alkoxy)amino group, a Ci-s
alkyl group substituted by an N-(Ci-s alkylsulfonyl)-N-(Cy —¢ alkyl)amino group, a Ci1-¢ alkyl group
substituted by an N-(Ci-¢ alkylsulfonyl}-N-(C1 -¢ alkoxy)amino group, a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group. a nitro group, a Ci1-s alkyl group, a Ci-e alkoxygroup and a Cz-7
alkoxycarbonyl group), a Ci-s alkyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, 8 Ci-s alkyl group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a C2-7 alkenyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Cq1-¢ alkoxygroup and a Cz2-7
alkoxycarbonyl group), a Cz-¢ alkynyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group. a Cy1-s alkyl group, a Ci—s alkoxy group and a Ca-7
alkoxycarbony! group), a C1-¢ alky! group substituted by a phenoxy group (provided that such a phenoxy
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-s¢ alkyl group, a Cy1-s alkoxygroup and a Co-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a phenylthio group (provided that such a
phenylthio group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a C.-¢ alkyl group, a Ci-s alkoxy group and a
Cz-7alkoxycarbonyl group), a C1—¢ alkyl group substituted by a phenylsulfinyl group (provided that such a
phenylsulfinyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a C:-¢ alkyl group, a Ci—¢ alkoxy group and a Cz2-7
alkoxycarbonyl group), a Ci—¢ alkyl group substituted by a phenylsulfonyl group (provided that such a
phenylsulfonyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a C1-s alkyl group, a Cy~¢ alkoxy group and a Cz2-7
alkoxycarbonyl group), a Ci—s alkyl group substituted by a benzyloxy group (provided that the phenyl
group of such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci1—¢ alkyl group, a Cy-¢ alkoxy
group and a C;-7 alkoxycarbony! group), a Ci-¢ alkyl group substituted by a benzylthio group (provided
that the phenyl group of such a benzylthio group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a
C:—¢ alkoxy group and a C2-7 alkoxycarbonyl group), a C:-¢ alkyl group substituted by a benzylisulfiny!
group (provided that the phenyl group of such a benzylsulfinyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a
C:—¢ alkyl group, a C1-¢ alkoxy group and a C2-7 alkoxycarbony! group), a C1-¢ alkyl group substituted by
a benzylsulfonyl group (provided that the phenyl group of such a benzylsulfonyl group may be substituted
by one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a Ci1-s alkyl group, a Ci-¢ alkoxy group and a C.-7 alkoxycarbony! group), a Ci-s alkyl
group substituted by a phenylcarbonyl group (provided that such a phenylcarbonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci-¢ alkoxy group and a C>-7 alkoxycarbonyl
group), a Cy-¢ alkyl group substituted by a benzylcarbonyl group (provided that the phenyl group of such a
benzylcarbonyl group may be substituted by one or more substituents selected from the group consisting
of a halogen atom, a trifiuoromethyl group, a nitro group, a Ci-s alkyl group, a Cy-¢ alkoxy group and a
C.—; alkoxycarbonyl group), a Ci1—¢ alkyl group substituted by an amino group substituted by a Gi-s
alkylsulfonyl group, or a Cy-¢ alkyl group substituted by an amino group substituted by a Cz-4 alkylcar-
bonyl group,

RP2 is a hydrogen atom, a Ci-¢ alkyl group, a mono-, di- or poly-halogeno Ci—¢ alkyl group, a Ci-s
alkoxy group, a mono-, di- or poly-halogeno Ci-¢ alkoxy group, a C1-¢ alkyithio group, a C1-¢ alkylsulfinyl
group, a Ci-s alkyisulfonyl group, a C2-7 alkoxycarbonyl group, a Cz2-7 alkylcarbonyl group, a halogen
atom, a nitro group, a cyano group, or a phenyl group (provided that such a phenyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group. a nitro group, a Ci1—s alkyl group, a Ci1—s alkoxy group and a C2-7 alkoxycarbony!
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group),

R®3 is a G, —¢ alkyl group, @ C2—¢ alkenyl group or a Cz—¢ alkynyl group,

RY is a hydrogen atom, or a C1—¢ alkyl group,

R®5 is a hydrogen atom, or a C1—s alkyl group,

R°' is a C1-¢ alkyl group, a Ca—7 cycloalkyl group, a Gi1-¢ alkyl group substituted by a Cs-7 cyciloalkyl
group, a Cs-7 cycloalkenyl group, a Gy—¢ alkyl group substituted by a Cz-7 cycloalkenyl group, a Cz-8
alkeny! group, a Cz—g alkyny! group, a Ci1-¢ alkyl group substituted by a Ci1-¢ alkoxy group, a Ci—¢ alky!
group substituted by a C2—¢ alkenyloxy group, a C1-¢ alkyl group substituted by a Cz2-¢ alkynyloxy group,
a Ci—s alkyl group substituted by a mono-, di- or poly-halogeno Ci-s alkoxy group, a Cy—¢ alkyl group
substituted by a mono-, di- or poly-halogeno C2-¢ alkenyloxy group, a Ci-¢ alkyl group substituted by a
mono-, di- or poly-halogeno Cz-s alkynyloxy group, a Ci-s alkyl group substituted by a C,-¢ alkylthio
group, a Ci-salkyl group substituted by a Ci-s alkylsulfinyl group, a Ci-s alkyl group substituted by a
Ci-¢ akylsulfonyl group, a mono-, di- or poly-halogeno C.-s alkyl group, a mono-, di- or poly-halogeno
C:-s alkenyl group, a mono-, di- or poly-halogeno Cz2-s alkynyl group, a Ci—¢ alkylgroup substituted by a
cyano group, @ Cz2-s alkenyl group substituted by a cyano group, a C2-¢ alkynyl group substituted by a
cyano group, a Ci1—-s alkyl group substituted by a nitro group, a C2—¢ alkeny! group substituted by a nitro
group, a Cz-s alkynyl group substituted by a nitro group, a Ci-¢ alkyl group substituted by a Cz-7
alkoxycarbonyl group, a Cz-s alkenyl group substituted by a Cz2-7 alkoxycarbonyl group, a Cz-s alkynyl
group substituted by a C2-7 alkoxycarbonyl group, a C1-¢ alkyl group substituted by a Cz-7 alkyicarbonyl
group, a Ci—¢ alky! group substituted by a mono-, di- or poly-halogeno C>-7 alkylcarbonyl group, a Ci—¢
alkyl group substituted by a Cs-7 alkenylcarbonyl group, a Ci1-¢ alkyl group substituted by a Cs—7
atkynylcarbony! group, a Ci1—¢ alkyl group substituted by a C>—s alkylcarbony!l group substituted by a C1-s
alkoxy group, a Cy—¢ alkyl group substituted by a C2-s alkylcarbonyi group substituted by a Cs -4 alkylthio
group, a Ci—¢ alkyl group substituted by a C2-s alkylcarbony! group substituted by a Ci-s alkylsulfinyl
group, a Ci-¢ alkyl group substituted by a C2-s alkylcarbonyl group substituted by a Ci-s alkylsulfonyl
group, a C2-¢ alkenyl group substituted by a C2-7 alkylcarbonyl group, a C>—¢ alkynyl group substituted by
a Co-7 alkylcarbonyl group, a Ci1-s alkylgroup substituted by a Ci1-¢ alkylsulfamoyl group, a Ci-¢ alkyl
group substituted by a Ci-¢ alkoxysultamoy! group, a Ci—s alkyl group substituted by a di(Ci-3 alkyl)-
sulfamoyl group, a Cy1—¢ alkyl group substituted by an N-(Cq -3 alkyl)-N-(Cy -3 alkoxy)sulfamoyl group, a
Ci-¢ alkyl group substituted by a C2—7 alkylcarbamoyl group, a C1-¢ alkyl group substituted by a di{C1-3
alkylcarbamoyl group, a Cy—s alkyl group substituted by a Cz-7 alkoxycarbamoy! group, a Ci-¢ alkyl
group substituted by an N-(Cy-3 alkyl)-N-(C1-3 alkoxy)carbamoy! group, a Gi1—¢ alkyl group substituted by
a C; —¢ alkylamino group, a Cy-¢ alky! group substituted by a C1-¢ alkoxyamino group, a Ci-¢ alkyl group
substituted by a di(C1~3 alkyl)amino group, a Ci-¢ alkyl group substituted by an N-(C,-3 alkyl)-N-(Cy-3
alkoxy)amino group, a Ci-¢ alkyl group substituted by an N-(C2-7 alkylcarbonyl)-N-(Ci-¢ alkyl)amino
group, a Cy—¢ alkyl group substituted by an N-(Cz-7 alkylcarbonyl)-N-(C1—¢ alkoxy)amino group, a Ci—¢
alkyl group substituted by an N-(Ci-s alkylsulfonyl)-N-(C1 -¢ alkyl)amino group, a Ci-s alkyl group
substituted by an N-(Cy-¢ alkylsuffonyl)-N-(C1-¢ alkoxy)amino group, a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Cs1—¢ alkyl group, a C1-¢ alkoxygroup and a Ca—7
alkoxycarbonyl group), a Ci—s alkyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci—¢ alkyl group, a Ci-¢ alkoxy group and a Co-7
alkoxycarbonyl group), a C2—7 alkenyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci-s alkoxygroup and a Cz-7
alkoxycarbony! group), a Cz-¢ alkynyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci-s alkoxy group and a Cz-7
alkoxycarbony! group), a C1-¢ alkyl group substituted by a phenoxy group (provided that such a phenoxy
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethy! group, a nitro group, a Ci-¢ alkyl group, a Ci-s alkoxygroup and a Cz-»
alkoxycarbonyl group), a Ci-s alkyl group substituted by a phenylthio group (provided that such a
phenyithio group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci1-¢ alkyl group, a Ci1—¢ alkoxy group and a Ca~7
alkoxycarbonyl group), a Ci—¢ alky! group substituted by a phenylsulfinyl group (provided that such a
phenylsulfinyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, @ C1-¢ alkyl group, a C1-¢ alkoxy group and a C2-7
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alkoxycarbony! group), a Ci-s alkyl group substituted by a phenylsulfonyl group (provided that such a
phenyisulfonyl group may be substitut d by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethy! group, a nitro group, a Ci-s alkyl group, a Ci—¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a benzyloxy group (provided that the phenyl
group of such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Cy—s alkyl group, a Ci1—¢ alkoxy
group and a C2-7 alkoxycarbonyl group), a Cy+¢ alky! group substituted by a benzylthio group (provided
that the phenyl group of such a benzylthio group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a triflucromethyl group, a nitro group, a Cy—¢ alkyl group, a
Ci1-¢ alkoxy group and a C,-7 alkoxycarbonyi group), a C:-¢ alkyl group substituted by a benzylsulfinyl
group (provided that the phenyl group of such a benzylsulfinyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a triflucromethyl group, a nitro group, a
Ci1 -6 alkyl group, a C1 - alkoxy group and a Cz2—7 alkoxycarbony! group), a Ci—¢ alkyl group substituted by
a benzylsulfonyl group (provided that the phenyl group of such a benzylsulfonyl group may be substituted
by one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a Ci1-¢ alkyl group, a C1-¢ alkoxy group and a C:-7 alkoxycarbonyl group), a Ci-¢ alkyl
group substituted by a phenyicarbony! group (provided that such a phenylcarbonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group, a nitro group, a Cy—; alkyl group, a C1-¢ alkoxy group and a C>-7 alkoxycarbonyl
group), a Cy—s alkyl group substituted by a benzylcarbonyl group (provided that the phenyl! group of such a
benzylcarbonyl group may be substituted by one or more substituents selected from the group consisting
of a halogen atom, a trifluoromethyl group, a nitro group, a Ci1—¢ alkyl group. a Ci-¢ alkoxy group and a
C.-7 alkoxycarbonyl group). a C:—¢ alkyl group substituted by an amino group substituted by a Ci-a
alkylsuifony! group, or a C1—s alkyl group substituted by an amino group substituted by a Cz-4 alkylcar-
bonyl group,

each of R, R, R, RS, R, RS and A2 which are independent of one another, is a hydrogen
atom, a C1-g alkyl group, a C.—g alkenyl group, a Cz2-g alkynyl group, or a phenyl group (provided that
such a phenyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethy! group, a nitro group, a C1—¢ alky! group, a C, -5 alkoxy group and a Cz—7
alkoxycarbonyl group),

each of R%7, R<8, R, R'%, R°'3 and R®'* which are independent of one another, is a hydrogen atom, a
C:—¢ alkyl group, a mono-, di- or poly-halogeno C1-¢ alkyl group, a Ci-¢ alkoxy group, a mono, di- or poly-
halogeno C1—¢ alkoxy group, a C1—-s alkylthio group, a C1-¢ alkylsulfinyl group, a Ci-¢ alkylsulfonyl group,
a Ca-7 alkoxycarbony! group, a C2-7 alkylcarbonyl group, a halogen atom, a nitro group, a cyano group, or
a phenyl group (provided that such a phenyl group may be substituted by one or more substituents
selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci—¢ alky!
group, a C1—s alkoxygroup and a C2-7 alkoxycarbonyl group), '

RY' is a Ci-3 alkyl group, a C3-7 cycloalkyl group, a C1-¢ alkyl group substituted by a Ca-7 cycloalkyl
group, @ Ca-7 cycloalkeny! group, a Ci—¢ alkyl group substituted by a Cs3-7 cycloalkeny! group, a Ca-g
alkenyl group, a C2-s alkynyl group, a Ci—s alkyl group substituted by a C,-¢ alkoxy group, a Ci-¢ alkyl
group substituted by a Cz2-s alkenyloxy group, a Ci1-¢ alkyl group substituted by a Cz-¢alkynyloxy group, a
Ci-s alkyl group substituted by a mono-, di or poly-halogeno Ci-¢ alkoxy group, a Ci-¢ alky! group
substituted by a mono-, di- or poly-halogeno C>-¢ alkenyloxy group, a Ci-¢ alkyl group substituted by a
mono-, di- or poly-halogeno C.—¢ alkynyloxy group, a Ci-s alkyl group substituted by a C1-¢ alkylthio
group, a Ci-¢ alkyl group substituted by a Ci1—¢ alkylsulfinyl group, a C1—¢ alkyl group substituted by a
Cy-¢ alkylsulfonyl group, a mono-, di- or poly-halogeno C.-g alky! group, a mono-, di- or poly-halogeno
C2-g alkenyl group, a mono-, di- or poly-halogeno Cz-g alkynyl group, a C1-¢ alkylgroup substituted by a
cyano group, a Cz-¢ alkenyl group substituted by a cyano group, a Cz2-e alkynyl group substituted by a
cyano group, @ C1—¢ alkyl group substituted by a nitro group, a C2-¢ alkeny! group substituted by a nitro
group, a Cz2—s alkynyl group substituted by a nitro group, a Ci-¢ alkyl group substituted by a Cz-7
alkoxycarbonyl group, a Cz-¢ alkenyl group substituted by a Cz-7 alkoxycarbonyl group, a Cz-¢ alkynyl
group substituted by a C2-7 alkoxycarbonyl group, a Ci1-¢ alkyl group substituted by a C2-7 alkylcarbonyi
group, a Ci—¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz-7 alkylcarbonyl group, a Ci-¢
alkyl group substituted by a Ca-7 alkenylcarbonyl group, a Ci-¢ alky! group substituted by a Ci-7
alkynylcarbony! group, a Ci1-s alkyl group substituted by a C2-s alkylcarbonyl group substituted by a Ci-4
alkoxy group, a C1-5 alkyl group substituted by a Cz-s5 alkylcarbonyl group substituted by a C1-4 alkylthio
group, a Ci—¢ alkyl group substituted by a Cz2-s alkylcarbonyl group substituted by a C1 -4 alkylsulfinyl
group, a Ci-¢ alkyl group substituted by a Cz2-s alkylcarbonyl group substituted by a Ci -4 alkylsulfonyl
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group, a C2-s alk nyl group substituted by a C2-7 alkyicarbonyl group, a C2-s alkynyl group substituted by
a Co—y alkylcarbonyl group, a Ci-s aikylgroup substituted by a Ci1-s alkylsuifamoyl group, a Ci-s alkyl
group substituted by a Gi-s alkoxysultamoy! group, a Ci1—-¢ alkyl group substituted by a di(Ci-3 alkyl)-
sulfamoyl group, a Ci-¢ alkyl group substituted by an N-(Ci-3 alkyl)-N-(C1 -3 alkoxy)sulfamoyl group, a
C;-¢ alkyl group substituted by a Cz2—-7 alkylcarbamoyi group, a Ci1-¢ alkyl group substituted by a di(Ci~-3
alkyl)carbamoy! group, a Ci-¢ alkyl group substituted by a C2-~7 alkoxycarbamoyl group, a Ci—s alkyl
group substituted by an N-(Ci-3 alkyl)-N-(Cy —3 alkoxy)carbamoy! group, a C1-s alkyl group substituted by a
C:-¢ alkylamino group, a Ci—¢ alkyl group substituted by a Ci-¢ alkoxyamino group, a Ci-s alkyl group
substituted by a di(Ci-3 alkyl)amino group, a Ci-s alky! group substituted by an N-(Cy -3 alkyl)}-N-(C1-3
alkoxy)amino group, a Ci-¢ alkyl group substituted by an N-(Cz-7 alkylcarbonyl)-N-(C,-¢ alkyl)amino
group, a Ci—s alkyl group substituted by an N-(Cz-7 alkylcarbonyl)-N-(C1-¢ alkoxy)amino group, a8 Ci-s
alkyl group substituted by an N-(Ci-s alkylsutfonyl)-N-(C: —¢ alkyl)amino group. a C1-s alkyl group substi-
tuted by an N-(Ci-¢ alkylsulfonyl)-N-(C1—s alkoxy)amino group, a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a C1-¢c alkyl group, a Cy—s alkoxygroup and a Cz-7
alkoxycarbonyl group), a Ci—s alkyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluvoromethy! group, a nitro group, @ Ci-g alkyl group, 2 Ci-¢ alkoxy group and a Cz2-7
alkoxycarbonyl group), a C2—7 alkeny! group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom. a trifluoromethyl group, a nitro group, a Ci-c alkyl group, a Ci-s alkoxygroup and a Cz-7
alkoxycarbonyl group), a C2—¢ alkynyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group. a nitro group, a Ci—¢ alkyl group. a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a phenoxy group (provided that such a phenoxy
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group: a nitro group. a Ci-¢ alkyl group, a C,-¢ alkoxygroup and a Cz-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a phenylthio group (provided that such a
phenylthio group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci—s alkyl group, a Ci-s alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a phenyisulfinyl group (provided that such a
phenylsuffinyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethy! group, a nitro group, a C1—¢ alkyl group, a C1-s alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci1—s alkyl group substituted by a phenylsulfonyl group (provided that such a
phenylsulfonyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a Ci—s alkyl group, a Cy-¢ alkoxy group and a Cz2-7
alkoxycarbonyl group), a Ci—s alkyl group substituted by a benzyloxy group (provided that the phenyi
group of such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Cy-s alkyl group, a Ci-g alkoxy
group and a Cz-7 alkoxycarbonyl group), a Ci—¢ alkyl group substituted by a benzyithio group (provided
that the phenyl group of such a benzylthio group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group, a C1—s alkyl group, a
C:-6 alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci-s alkyl group substituted by a benzylsulfinyl
group (provided that the phenyl group of such a benzylsulfinyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a
C:-¢ alkyl group, a C1—¢ alkoxy group and a C2-7 alkoxycarbonyl group), a C1-¢ alkyl group substituted by
a benzylsulfonyl group {provided that the pheny! group of such a benzylsulfonyl group may be substituted
by one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a Ci-s alkyl group, a Gi—s alkoxy group and a Cz-7 alkoxycarbonyl! group), a Ci—s alkkyl
group substituted by a phenylcarbonyl group (provided that such a phenylcarbonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group, a nitro group, @ Gi-¢ alkyl group, a C1-¢ alkoxy group and a C»-7 alkoxycarbonyl
group), a C1—s alkyl group substituted by a benzylcarbonyl group (provided that the phenyt group of such a
pbenzylcarbonyl group may be substituted by one or more substituents selected from the group consisting
of a halogen atom, a trifluoromethyl group, a nitro group, a Ci1-¢ alkyl group, a C1-s alkoxy group and a
C.-7 alkoxycarbonyl group), a Ci—¢ alkyl group substituted by an amino group substituted by a Ci-s
alkylsulfony! group, or a Ci-¢ alkyl group substituted by an amino group substituted by a Cz-+ alkylcar-
bonyl group,
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each of R92, R% and R which are independent of one another, is a hydrogen atom, a Ci-s alky!
group, a Cz-g alkenyl group, a Cz2-g alkynyl group, or a phenyl group (provided that such a phenyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethy! group, a nitro group, a Ci1-¢ alkyl group, @ Ci1-¢ alkoxy group and a Cz-7 alkoxycarbonyl
group),

RY is a Cy -3 alkyl group, a C2—s alkenyl group, a C2-s alkyny! group, or a phenyl group (provided that
such a phenyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a C1-s alkyl group, a Ci-¢ alkoxy group and a Cz2-7
alkoxycarbonyl group), -

R% is a G;—s alkyl group, a C2-s alkenyl group, a Cz2-s alkyny! group..a Ci-¢ alkyl group substituted
by a C1-s alkylthio group, a Ci-s alkyl group substituted by a Ci-s alkylsulfinyl group, a C.-s alkyl group
substituted by a C,-¢ alkylsulfonyl group, a C1—¢ alky! group substituted by a C,-¢ alkoxy group, a Ci-6
alkyl group substituted by a Cz-7 alkoxycarbonyl group, a C,-s alkyl group substituted by a Ca—7
atkylcarbonyl group, a C1-¢ alkyl group substituted by a cyano group, a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a C.-¢ alkoxy group and a Cz2-7
alkoxycarbony!l group), or a Cy—s alkyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group., a Ci1-s alkoxy group and a Cz-7
alkoxycarbonyl group),

Re! is a C, -s alkyl group, a Ca—7 cycloalkyl group, a C1-¢ alkyl group substituted by a Cz—7 cycloalkyl
group, a Cs-7 cycloalkenyl group, a Cy-¢ alkyl group substituted by a Cs-7 cycloalkenyl group, a Cz-s
alkeny! group, a C2-z alkynyl group, a C:-¢ alkyl group substituted by a Ci-¢ alkoxy group, a C.1-¢ alkyl
group substituted by a Cz-¢ alkenyloxy group, a Ci—¢ alkyl group substituted by a C2-¢ alkynyloxy group,
a Ci-s alkyl group substituted by a mono-, di- or poly-halogeno Ciy-s alkoxy group, a C1-¢ alkyl group
substituted by a mono-, di- or poly-halogeno Cz-¢ alkenyloxy group, a Ciy-¢ alky! group substituted by a
mono-, di- or poly-halogeno C:-¢ alkynyloxy group, a Ci—¢ alkyl group substituted by a Ci-¢ alkylthio
group, a Ci-s alky! group substituted by a Ci1—¢ alkylsulfinyl group, a Ci1-¢ alkyl group substituted by a
Ci-¢ alkylsulfonyl group, a mono-, di- or poly-halogeno Ci-s alkyl group, a mono-, di- or poly-halogeno
C.-¢ alkenyl group, a mono-, di- or poly-halogeno Cz-s alkynyl group, a Cy -5 alkylgroup substituted by a
cyano group, a Cz-s atkenyl group substituted by a cyano group, 2 C-—-¢ alkynyl group substituted by a
cyano group, a Ci-s alkyl group substituted by a nitro group, a Cz-¢ alkenyl group substituted by a nitro
group, a Cz-; alkynyl group substituted by a nitro group, a Ci-¢ alkyl group substituted by a Cz-7
alkoxycarbonyl group, a Cz-s alkenyl group substituted by a Cz-7 alkoxycarbony! group, a C2-s alkynyl
group substituted by a C2-7 alkoxycarbonyl group, a C1—-¢ alkyl group substituted by a C2—7 alkyicarbonyl
group, a Ci-¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz-7 alkylcarbony! group, a Cy-¢
alkyl group substituted by a Cs-7 alkenylcarbonyl group, a C,-¢ alkyl group substituted by a Cs-7
alkynylcarbony! group, a C:1-¢ alkyl group substituted by a C2—s alkylcarbonyl group substituted by a C1-4
alkoxy group, a C1-¢ alky! group substituted by a Cz-s alkylcarbonyl group substituted by a Ci1-+ alkylthio
group, a Ci1-¢ alkyl group substituted by a C2-s alkylcarbonyl group substituted by a Ci-. alkylsulfinyl
group, a Ci-¢ akyl group substituted by a C2-s alkylcarbonyl group substituted by a Ci-+ aikylsutfonyl
group, a Cz2-¢ alkenyl group substituted by a Cz2-7 alkylcarbonyi group, a C2~s alkynyl group substituted by
a C,-7 alkylcarbony! group, a Ci-s alkylgroup substituted by a Ci-¢ alkylsulfamoyl group, a Ci-¢ alkyl
group substituted by a Cy—¢ alkoxysulfamoyl group, a Ci-s alkyl group substituted by a di(C1-s alkyl)-
sulfamoyl group, a Ci—¢s alkyl group substituted by an N-(C: -3 alkyl)-N-(C,-3 alkoxy)sulfamoyl group, a
Ci-s alkyl group substituted by a C2-7 alkylcarbamoyl group, a Cs —s alkyl group substituted by a di(C1-3
alkyl)carbamoyl group, a Ci—¢ alkyl group substituted by a C2-7 alkoxycarbamoyl group, a Ci-¢ alkyl
group substituted by an N-{(C; -3 alkyl)-N-(Cy -3 alkoxy)carbamoyl group, a C1-¢ alkyl group substituted by
a Ci —¢ alkylamino group, a Cq-¢ alkyl group substituted by a C1-s alkoxyamino group, a Ci-¢ alkyl group
substituted by a di(Ci1-3 alkyl)amino group, a Ci-¢ alkyl group substituted by an N-(C1-3 alkyl)-N-(C1-3
alkoxy)amino group, a Ci-¢ alkyl group substituted by an N-(Cz-7 alkylcarbonyl)-N-(C,-s atkyl)amino
group, a Ci1—g alkyl group substituted by an N-(Cz-7 alkylcarbonyl)-N-(C1—¢ alkoxy)amino group, @ Ci—¢
alkyl group substituted by an N-(Ci-g alkylsulfonyl)-N-(Cy—¢ alkyl)amino group, a Ci-s alkyl group
substituted by an N-(Cq-¢ alkylsulfonyl)-N-(C1-¢ alkoxy)amino group, a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a triflucromethyl group, a nitro group, a Ci-¢ alkyl group, a C1-¢ alkoxygroup and a Cz2-7
alkoxycarbonyl group), a Ci-s alkyl group substituted by a phenyl group {provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
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atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbony! group), @ Cz2-7 alkenyl group substituted by a phenyl group (provided that such a phenyl!
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci.-¢ alkyl group, a2 Ci-¢ alkoxygroup and a Ca-7
alkoxycarbony! group), a C2-¢ alkynyl group substituted by a phenyl group (provided that such a phenyi
group may be substituted by one or more substituents selected from the group consisting of a halogen
atomn, a trifluoromethy! group, a nitro group, a Gi-e alkyl group, a Ci-¢ alkoxy group and a Co-7
alkoxycarbonyl group), a C1—¢ alkyl group substituted by a phenoxy group (provided that such a phenoxy
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group. a Ci1-¢ alkyl group, a Ci-¢ alkoxygroup and a Co-7
alkoxycarbonyl group), a Ci-s alkyl group substituted by a phenylthio group (provided that such a
phenylthio group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Cy—s alkyl group, a Ci-s alkoxy group and a
C.-7alkoxycarbonyl group), a C1—-¢ alkyl group substituted by a phenyisulfinyl group (provided that such a
phenylsulfiny! group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifiuoromethyl group, a nitro group, a C1 -6 alkyl group, a Cy—¢ alkoxy group and a Co-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a phenylsulfonyl group (provided that such a
phenylsulfonyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a Ci - alkyl group, a Cy—¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a Gi-¢ alkyl group substituted by a benzyloxy group (provided that the phenyl
group of such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci~-¢ alkoxy
group and a Cz-7 alkoxycarbonyl group), a C:-¢ alkyl group substituted by a benzylthio group (provided
that the phenyl group of such a benzylthio group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group, a Ci1—¢ alkyl group. a
Ci1—¢ alkoxy group and a Co-7 alkoxycarbonyl group). a Ci—s alkyl group substituted by a benzylsulfinyl

group (provided that the phenyl group of such a benzylsulfinyl group may be substituted by one or more

substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a
C1—¢ alkyl group, a Cy1—¢ alkoxy group and a C2-7 alkoxycarbonyi group), a C,-s alkyl group substituted by
a benzylsulfony! group (provided that the phenyl group of such a benzylsulfonyl group may be substituted
by one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a C1-¢ alkyl group, a Ci-¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci ¢ alkyl
group substituted by a phenylcarbony!l group (provided that such a phenylcarbonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci-¢ alkoxy group and a C.-7 alkoxycarbony!
group), a Ci—; alkyl group substituted by a benzylcarbonyl group (provided that the phenyl group of such a
benzylcarbonyl group may be substituted by one or more substituents selected from the group consisting
of a halogen atom, a trifluoromethyl group, a nitro group, a Ci1-¢ alkyl group, a C1—¢ alkoxy group and a
C.—7 alkoxycarbonyl group), a Ci-¢ alkyl group substituted by an amino group substituted by a Ci-s
alkylsulfony! group, or a C1-¢ alkyl group substituted by an amino group substituted by a Cz-4 alkylcar-
bonyl group, :

each of R®2, Re®, R*®® and R®7 which are independent of one another, is a hydrogen atom, a C1—s alky!
group, @ mono-, di- or poly-halogeno Ci-¢ alkyl group, a Ci-s alkoxy group, a mono-, di- or poly-halogeno
C;—¢ alkoxy group, a Ci1-¢ alkylthio group, a Ci-s alkylsulfinyl group, a C1—s alkylsulfonyl group, a Cz-7
alkoxycarbonyl group, a C2-7 alkylcarbonyl group. a halogen atom, a nitro group, a cyano group, or a
pheny! group (provided that such a phenyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group, a C.-¢ alkyl group, a
C1—-¢ alkoxy group and a C2-7 alkoxycarbonyl group),

each of R®, RS, R*8, R®® and R*'® which are independent of one another, is a hydrogen atom, a Ci-s
alkyl group, a Cz—g alkenyl group, a Ca-g alkynyl group, or a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a ftrifluoromethyl group, a nitro.group, a Gi-¢ alkyl group, a Ci-s alkoxygroup and a Cz-7
alkoxycarbonyl group),

R" is a Cq-g alkyl group, a Cz~7 cycloalky! group, a C1-¢ alkyl group substituted by a Cs—7 cycloalkyl
group, a Csz-7 cycloaikenyl group, a Ci-¢ alkyl group substituted by a Cs-7 cycloalkenyl group, a8 Cz-s
alkenyl group, a Cz-g alkyny! group, a Ci-¢ alkyl group substituted by a Ci1-¢ alkoxy group, a Ci1-¢ alkyl
group substituted by a Cz-¢ alkenyloxy group, a C1-¢ alkyl group substituted by a Cz>-¢ alkynyloxy group,
a Ci-¢ alky! group substituted by a mono-, di- or poly-halogeno C:-s alkoxy group, a Ci-¢ alkyl group
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substituted by a mono-, di- or poly-halogeno Cz-¢ alkenyloxy group, a Cy-¢ alkyl group substituted by a
mono-, di- or poly-halogeno Cz-¢ alkynyloxy group, a Ci—s alkyl group substituted by a Ci-s alkylthio
group, a Ci-¢ alkyl group substituted by a Ci-s alkylsulfinyl group, a Gi-¢ alkyl group substituted by a
C1~¢ alkylsulfonyl group, a mono-, di- or poly-halogeno C;-g alky! group, a mono-, di- or poly-halogeno
Cz—-g alkenyl group, a mono-, di- or poly-halogeno Cz-g atkynyl group, a Ci1-¢ alkyigroup substituted by a
cyano group, a Cz-¢ alkenyl group substituted by a cyano group, a Cz—¢ alkynyl group substituted by a
cyano group, a Cy~¢ alkyl group substituted by a nitro group, a Cz2—¢ alkenyl group substituted by a nitro
group, a Cz-¢ alkynyl group substituted by a nitro group, a Ci-¢ alkyl group substituted by a Cz-7
alkoxycarbonyl group, a Cz2-¢ alkenyl group substituted by a C2-» alkoxycarbonyi group, a Cz-s alkynyl
group substituted by a Cz-7 ‘alkoxycarbonyl group, a Ci-¢ alkyl group substituted by a C2-; alkylcarbonyi
group, a Ci-¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz-7 alkylcarbonyl group, a Ci-¢
alkyl group substituted by a Ca-7 alkenylcarbony! group, a Ci-s alkyl group substituted by a Ci-7
alkynylcarbonyl group, a Ci-¢ alkyl group substituted by a Cz-s alkylcarbony! group substituted by a Ci—a
alkoxy group, a Cy-s alkyl group substituted by a C2—s alkylcarbonyl group substituted by a Cy-4 alkylthio
group, a Ci-¢ alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a C1 -4 alkyisulfinyl
group, a Ci—¢ alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Ci-4 alkylsulfonyl
group, a C2-¢ alkenyl group substituted bv a C2—7 alkylcarbonyl group, a Cz—¢ alkynyl group substituted by
a Co-7 alkylcarbonyl group, a Ci-s alkylgroup substituted by a Cs-¢ alkylsulfamoyl group, a Ci—¢ alkyl
group substituted by a C1-¢ alkoxysulfamoyl group, a Ci—¢ alkyl group substituted by a di(C1 -3 alkyl)-
sulfamoyl! group, a Ci-¢ alkyl group substituted by an N-(C1-3 alkyl)-N-(C, -5 alkoxy)sulfamoyl group, a
C1—¢ alky! group substituted by a Co-7 alkylcarbamoyl group, a Ci—s alkyl group substituted by a di{Ci-3
alkyl)carbamoy! group, a Ci—s alkyl group substituted by a Cz-7 alkoxycarbamoy! group, a Ci-¢ alkyl
group substituted by an N-(C1 -3 alkyl)-N-(Cs -3 alkoxy)carbamoy! group, a C1-¢ alkyl group substituted by
a Ci-¢ alkylamino group, a Cy-¢ alkyl group substituted by a C1-¢ alkoxyamino group, a Ci1-¢ alkyl group
substituted by a di(Ci-3 alkyl)amino group, a Ci—s alkyl group substituted by an N-(Cy-3 alkyl}-N-(C1-3
alkoxy)amino group, a Ci-¢ alkyl group substituted by an N-(C2-7 alkylcarbonyl)-N-(C1-¢ atkyl)amino
group, a Ci1-¢ alkyl group substituted by an N-(C2-7 alkylcarbonyl)-N-(Cy-¢ alkoxy)amino group. a Ci-s
alkyl group substituted by an N-(Ci~s alkylsulfonyl)-N-(Ci-¢ alkyl)amino group, a Gi-¢ alkyl group
substituted by an N-(Cy—¢ alkylsulfonyl)-N-(C,-¢ alkoxy)amino group, a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alky! group, a Cy1—¢ alkoxygroup and a Cz-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a C2-7 alkenyl group substituted by a phenyt group {provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci—s alkoxygroup and a Cz-7
alkoxycarbonyl group), a C2-s alkynyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atomn, a trifluoromethyl group, a nitro group, a Ci—¢ alkyl group, a Ci1-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a C1-¢ alkyl group substituted by a phenoxy group (provided that such a phenoxy
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-e¢ alkyl group, a Ci-¢ alkoxygroup and a Cz-7
alkoxycarbony! group), a Ci—¢ alkyl group substituted by a phenylthio group (provided that such a
phenylthio group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a C1—s alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci—¢ alkyl group substituted by a phenylsuliinyl group (provided that such a
phenylsulfinyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethy! group, a nitro group, a Cy-s alkyl group, a Cy—¢ alkoxy group and a Cz2-7
alkoxycarbony! group), a Ci—s alkyl group substituted by a phenylsulfonyl group (provided that such a
phenyisuifonyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, & nitro group, a Gt - alky! group, a Ci—¢ alkoxy group and a C2-7
alkoxycarbonyl group), a Ci—¢ alkyl group substituted by a benzyloxy group (provided that the phenyl
group of such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro gréup, a Ci1-¢ alkyl group, a Ci-¢ alkoxy
group and a Cz-7 alkoxycarbonyl group), @ Ci— alkyl group substituted by a benzylthio group (provided
that the phenyl group of such a benzylthio group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group, a Ci1—¢ alky! group, a
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C1-s alkoxy group and a Co-7 alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a benzyisulfiny!
group (provided that the phenyl group of such a benzyisulfinyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a triftuoromethyl group, a nitro group, a
C1-¢ alkyl group, a C1-¢ alkoxy group and a Cz-7 alkoxycarbony! group), a C1-s alkyl group substituted by
a benzylsulfonyl group (provided that the phenyl group of such a benzyisulfonyl group may be substituted
by one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a Ci-s alkyl group, a C,-¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci—¢ alkyl
group substituted by a phenylcarbonyl group (provided that such a phenylcarbonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a C1-¢ alkoxy group and a Cz-7 alkoxycarbonyl
group), a Ci -5 alkyl group substituted by a benzylcarbonyl group (provided that the phenyl group of such a
benzylcarbonyl group may be substituted by one or more substituents selected from the group consisting
of a halogen atom, a trifluoromethyl group, a nitro group, a Cy-¢ alkyl group, a Ci1-¢ alkoxy group and a
C.-7alkoxycarbonyl group). a Ci-s alkyl group substituted by an amino group substituted by a Ci-4
alkylsulfonyl group, or a Ci-¢ alkyl group substituted by an amino group substituted by a Cz-. alkylcar-
bonyl group,

R' is a Ci—s alkyl group, a C2—s alkenyl group, a Cz—e alkynyl group, a C1—¢ alky! group substituted
by a Ci-¢ alkylthio group, a Ci-¢ alkyl group substituted by a Cy-¢ alkylsulfinyl group, a C1-s alkyl group
substituted by a Ci~s alkylsulfonyl group, a C1-s alkyl group substituted by a Ci-¢ alkoxy group, @ Ci—¢
alkyl group substituted by a Cz-7 alkoxycarbonyl group, a Ci-s alkyl group substituted by a Cz-7
alkylcarbonyl group, a C1-¢ alkyl group substituted by a cyano group, a pheny! group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
nalogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci1-¢ alkoxy group and a Co-7
alkoxycarbonyl group). or a Ci-¢ alkyl group substituted by a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-e alkyl group. a Ci-¢ alkoxy group and a Cz-7
alkoxycarbony! group),

each of R, R, R7, R®, R and R™2 which are independent of one another, is a hydrogen atom, a
Cy-¢ alkyl group, a mono-, di- or poly-halogeno Cy—¢ alkyl group, a Ci—¢ alkoxy group, @ mono-, di- or
poly-halogeno Cy-s alkoxy group, a Ci—¢ alkylthio group, a Ci—¢ alkylsulfinyl group, a Ci-¢ alkylsulfonyl
group, a C>-; alkoxycarbonyl group, a Cz-7 alkylcarbony! group, a halogen atom, a nitro group, a cyano
group, or a phenyl group (provided that such a phenyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a
C1-¢ alkyl group, a C1-¢ alkoxygroup and a C2-7 alkoxycarbonyl group),

each of RS, RS, R®, R"1°, R"'3, R"¢ and R"'® which are independent of one another, is a hydrogen atom,
a Cy-g alkyl group, a C2—s alkenyl group, a C2-s alkynyl group, or a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci1-¢ alkyl group, a Cy—¢ alkoxygroup and a Cz-7
alkoxycarbonyl group),

R9' is a C:-s alkyl group, a Cs-7 cycloalkyl group, a C1—¢ alkyl group substituted by a C3—7 cycloalkyl
group, a Cs-7 cycloalkenyl group, a Ci—¢ alkyl group substituted by a Cz-7 cycloalkenyl group, a Cz2-s
alkenyl group, a Cz2-s alkynyi group, a Ci-s alkyl group substituted by a Ci-¢ alkoxy group, a Ci-s alkyl
group substituted by a C2-¢ alkenyloxy group, a C1-6 alkyl group substituted by a Cz-¢ alkynyloxy group,
a Ci—s alkyl group substituted by a mono-, di- or poly-halogeno C1-¢ alkoxy group, a Ci-salky!l group
substituted by a mono-, di- or poly-halogeno Cz-¢ alkenyloxy group, a C1-¢ alkyl group substituted by a
mono-, di- or poly-halogeno C>-s alkynyloxy group, a Cy1-¢ alkyl group substituted by a Ci-¢ alkylthio
group, a Cy-¢ alkyl group substituted by a Ci-s alkylsulfinyl group, a C1-¢ alkyl group substituted by a
Ci-¢ alkylsulfonyl group, a mono-, di- or poly-halogeno Ci-s alkyl group, a mono-, di- or poly-halogeno
C>-g alkenyl group, a mono-, di- or poly-halogeno Cz-8 alkynyl group, a Ci-¢ alkylgroup substituted by a
cyano group, a C2-s alkenyl group substituted by a cyano group, a C.2-¢ alkynyl group substituted by a
cyano group, a Ci1-s alkyl group substituted by a nitro group, a C2-¢ alkenyl group substituted by a nitro
group, a Cz2-¢ alkynyl group substituted by a nitro group, a Ci1-¢ alkyl group substituted by a Cz-7
alkoxycarbonyl group, a Cz2-s alkenyl group substituted by a C2-7 alkoxycarbonyl group, a Cz—¢ alkynyl
group substituted by a Cz—7 alkoxycarbonyl group, a Ci1-s alkyl group substituted by a Cz-7 alkylcarbonyi
group, a Ci—¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz-7 alkylcarbonyl group, @ Cy-&
alkyl group substituted by a Cs-7 alkenylcarbonyl group, a Ci-¢ alkyl group substituted by a Ci-7
alkynylcarbonyl group, a Ci-s alkyl group substituted by a C2—s alkyicarbonyl group substituted by a C1-s
alkoxy group, a Cy1-¢ alkyl group substituted by a Cz—s alkylcarbonyl group substituted by a Ci-2 alkyithio
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group, a Ci-s alky! group substituted by a Cz-s alkylcarbonyl group substituted by a Ci -« alkylsulfinyl
group, a C1-¢ alkyl group substituted by a Cz-s alkylcarbony| group substituted by a Ci-s+ alkylsulfony!
group, a G2~ alkenyl group substituted by a C2-7 alkylcarbonyl group, a Cz-s alkynyl group substituted by
a Cz-7 alkylcarbonyl group, a Ci—¢ alkylgroup substituted by a Ci-¢ alkylsulfamoyl group, @ Ci—¢ alkyl
group substituted by a Ci-¢ alkoxysulfamoy! group, a Ci-¢ alkyl group substituted by a di(C1-3 alkyl)-
sulfamoyl group, a Ci-¢ alkyl group substituted by an N-(C1 -3 alkyl)-N-(C1-3 alkoxy)sulfamoyl group, a
C1-: alkyl group substituted by a Cz2—7 alkylcarbamoyl! group, a Ci-s alkyl group substituted by a di(Ci-3
alkyl)carbamoy! group, a Ci-¢ alkyl group substituted by a C2-7 alkoxycarbamoyl group, a Ci-s alkyl
group substituted by an N-(Cy -3 alkyl)-N-(Cy -3 alkoxy)carbamoy! group, a G ~s alkyl group substituted by
a C,-¢ alkylamino group, a C1-¢ alkyl group substituted by a Ci s alkoxyamino group, a Ci-¢ alky! group
substituted by a di(Ci-3 alkyl)amino group, a Cy~¢ alkyl group substituted by an N-(C:-3 alky!)-N-(C1-3
alkoxy)amino group, @ Ci-¢ alkyl group substituted by an N-(C2-7 alkylcarbonyl)-N-(C,-¢ alkyl)amino
group, a2 Ci-¢ alkyl group substituted by an N-(C2-7 alkylcarbonyl)-N-(Ci-s alkoxy)amino group, a Ci-s
alkyl group substituted by an N-(Ci—¢ alkyisulfonyl)-N-(C1-¢ alkyl)Jamino group, a Ci-s alky! group
substituted by an N-(Cy—¢ alkylsutfonyl)-N-(C1-¢ alkoxy)amino group, a C,-¢ alkyl group substituted by a
phenyl group (provided that such a phenyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1-¢ alkyl group, a
C: -5 alkoxy group and a Cz-7 alkoxycarbonyl group), a C2-7 alkenyl group substituted by a pheny! group
(provided that such a pheny! group may be substituted by one or more substituents selected from the
group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci—¢ alkyl group, a Ci-¢
alkoxygroup and a Cz-7 alkoxycarbonyl group), a Cz-¢ alkynyl group substituted by a phenyl group
(provided that such a phenyl group may be substituted by one or more substituents selected from the
group consisting of a halogen atom, a triflucromethyl group, a nitro group, a Ci1-¢ alkyl group, a Ci-¢
alkoxy group and a Cz-7 alkoxycarbonyl group). a Ci-¢ alkyl group substituted by a phenoxy group
(provided that such a phenoxy group may be substituted by one or more substituents selected from the
group consisting of a halogen atom, a triflucromethyl group, a nitro group, a Ci-¢ alkyl group. a Ci-¢
alkoxygroup and a Cz-7 alkoxycarbonyl group). a Ci-¢ alkyl group substituted by a phenyithio group
(provided that such a phenylthio group may be substituted by one or more substituents selected from the
group consisting of a halogen atom, a triflucromethyl group, a nitro group, a Ci—¢ alkyl group, a Ci-¢
alkoxy group and a Cz-7alkoxycarbony! group), a Ci-s alkyl group substituted by a phenylsulfinyl group
(provided that such a phenyisulfinyl group may be substituted by one or more substituents selected from
the group consisting of a halogen atom, a trifluoromethy! group, a nitro group, a C.1-¢ alkyl group, a Ci-¢
alkoxy group and a Cz-7 alkoxycarbonyl group), a C1-s alkyl group substituted by a phenyisulfonyl group
(provided that such a phenylsulfonyl group may be substituted by one or more substituents selected fram
the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1-¢ alkyl group, a Ci1-¢
alkoxy group and a Cp—; alkoxycarbonyl group), a Ci-s alkyl group substituted by a benzyloxy group
(provided that the phenyl group of such a benzyloxy group may be substituted by one or more substituents
selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl

‘group, a Ci-s alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci—¢ alkyl group substituted by a

benzylthio group (provided that the phenyl group of such a benzylthio group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group., a Ci-s alky! group, a Ci1—¢ alkoxy group and a C,-7 alkoxycarbonyl group), a Ci1-s alkyl group
substituted by a benzyisulfinyl group (provided that the phenyl group of such a benzylsulfinyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifiuoromethyl group, a nitro group, a G5 alkyl group, a Cy—¢ alkoxy group and a G2-7 alkoxycarbonyl
group), a C1~¢ alky! group substituted by a benzylsulfonyl group (provided that the phenyl group of such a
benzylsulfonyl group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a C1-¢ alkyl group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a phenylcarbony! group (provided that such a
phenyicarbonyl group may be substituted by one or more substituents selected from the group consisting
of a halogen atom, a trifluorometny! group, a nitro group. a Ci—¢ alkyl group, a Ci1-¢ alkoxy group and a
C.-; alkoxycarbonyl group), or a Ci—¢ alkyl group substituted by a benzyicarbony! group (provided that the
phenyl group of such a benzylcarbonyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci1-s alkyl group, a
C1-s alkoxy group and a Cz2-7 alkoxycarbonyl group),

each of R?? and R9® which are independent of each other, is a C,1—¢ alkyl group, a Cz2-¢ alkenyl group,
a Cz-s alkynyl group, a mono-, di- or poly-halogeno Ci-¢ alkyl group, a Ci-s alkoxy group, @ Ci—¢
alkylsulfonyl group, a Ci-¢ alkylsulfamoyl group, a di(C1-3 alkyl)sulfamoyl group, a C2-7 alkoxycarbonyl
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group, a C2-7 alkylcarbonyl group, a C2-7 alkylcarbamoy! group, a di(C1-3 alkyl)carbamoyl group, a phenyl
group (provided that such a phenyl group may be substituted by one or more substituents selected from
the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci-¢
alkoxy group and a Cz2-7 alkoxycarbonyl group), or a benzyl group (provided that the pheny| group of such
a benzyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alky! group, a C1—¢ alkoxygroup and a Cz-7
alkoxycarbonyl group),

or R92 and R form a saturated 3- to 7-membered heterocyclic ring together with the nitrogen atom to
which they are bonded, .

X is an oxygen atom or a sulfur atom, )

L is a hydrogen atom, a C,-¢ alkyl group, a C2-¢ alkenyl group or a Cz-s alkynyl group,

Gis

A is a CH group, or a nitrogen atom, and

each of B and D which are independent of each other, is a C1-¢ alkyl group, a C1-¢ alkoxy group, a
mono-, di-or poly-halogeno Ci-4 alkyl group, a mono-, di- or poly-halogeno C1-4 alkoxy group, a halogen
atom, a Ci—. alkylamino group, or a di(C1~s alkyl)amino group, (hereinafter referred to as the compound of
the present invention) exhibits remarkably strong herbicidal activities against many weeds in soil treatment,
in soil admixing treatment or in foliage treatment and at the same time has a high level of safety for
important crop plants such as wheat, corn, cotton, soybean, sugar beet and rice, etc. The present invention
has been accomplished on the basis of this discovery.

Examples for the substituents R*', R22, R®3, R*, R*%, R, R®, R, R, R™, RPS, RS, R, R, R4, R%5,
Rcﬁ, R°7, Rcs’ Rw, Rch' ch, Rc12, Rc13l Rc‘ld, Rd1, Rle Rda, RM, Rds,'R_ds, Re'l' Rez_ Re3, Re4' Res’ ReG,

'Re7 Res Re9’ Re10, R", sz RIS' RM, RfS RIG Rﬂ RfB ng RHO RM RHZ RI‘IS Rt‘ld RHS Rg‘l Rgz

R%3 L, B and D of the compound of the present invention are as follows. However, symbols have the
following meanings.

Me: methyl group, Et: ethy! group, Pr-n: n-propyl group, Pr-iso: isopropyl group, Bu-n: n-butyl group,
Bu-iso: isobutyl group, Bu-sec: sec-butyl group, Bu-tert: tert-butyl group, Pen-n: n-pentyl grup, Hex-n: n-
hexyl group, Hep-n: n-heptyl group, Pr-cyc: cyclopropyl group, Bu-cyc: cyclobutyl group, Pen-cyc:
cyciopentyl group, Hex-cyc: cyclohexyl group, and Ph: phenyl group.

Specific examples for the substituents R®', R®', R¥", R*' and R" of the compound of the present invention

Me. Et. Pr-n. Pr-iso. Bu-n. Bu-iso. Bu-sec, Bu-tert, Pen-n, Hex-n. Hep-n. Pr-cyc. Bu-cyc. Pen-cyc.-
Hex-cyc. CHz Pr-cyc. CHz CH; Pr-cyc. CHMe-Pr-cyc, CH2 CHMe-Pr-cyc. CHMeCH: Pr-cyc. CH2 Bu-cyc.
CH2 CH2 Bu-cyc, CH; Pen-cyc. CHz2 Hex-cyc.
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] end | en<T

Dy e emO

CH. CH=CH.. CH, CH=CHMe, CH; CH=CHEL CH: CH, CH=CH:. CH2 CH: CH=CHMe. CH:
CH=CMes. CHMeCH=CH,. CH, CMe=CH.. CH2 CMe=CHMe. CHMeCH = CHMe. CHz CMe =CHEL,
CH2 CH2 CH=CMe2. CHz CMe =CMez,. CH2 C=CH, CH: CECMe‘ CH> C=CEt. CH> CH2 C=CH. CH:
CH. C=CMe. CHMeC=CH, CHMeC=CMe. CH2 OMe. CH; OEtL, CHz OPr-n, CH2> OPr-iso. CH2> CH2, OMe,
CH> CHz OEt. CHz CH; OPr-n, CHMeOMe. CHMeOEt. CHo CHMeOMe. CH, CHMeOEt. CH, CHz CH:
OMe. CH> CH, CH> OEt, CH; OCH: CH=CH.. CH, OCH, CH=CHMe. CH2 CH> OCH; CH=CH,. CH2
CH> OCH; CH=CHMe. CH; OCH: C=CH. CH> OCH; C=CMe. CH, OCHMeC=CH. CH: OCMe> C=CH.
CH> CH» OCHz C=CH. CH, CHz OCH; C=CMe. CH: CH: OCHMeC=CH. CH., CH> OCMe2 C=CH. CH:
OCHF2. CH, OCF3;. CH, OCF2> CF3. CHz CH2 OCHF2. CH> CH> OCF3. CH2 CH> OCF> CFa. CH:; OCH:
CFs. CH, CH, OCHz CF3. CH> OCH2 CHF2. CH; CH: OCH> CHF». CH> OCH2 CH> F. CH2 OCH2 CH:
Cl. CH, OCH. CHz Br. CH; CH; OCH; CHz F. CH: CHz OCH. CH> Cl. CH2 CH> OCHz CH:z Br. CH:
OCH> CH=CHCI., CH; CHz OCH, CH=CHCI. CH2 OCH: CH=CHBr. CH> CH> OCH; CH=CHBr. CH:
OCH> CF=CF;. CHz CH; OCHz CF =CFz, CHz OCH=CHCI, CH. CH> OCH =CHCI, CH, OCF=CF2. CH:
CH. OCF=CF.. CHz OCF; CF=CF2, CH CH; OCF> CF=CF.. CH2 OCH: CH=CF,. CH: CHz> OCH;
CH=CF,. CH, OCH, CH=CHCFa. CHz CH, OCHz CH=CHCF3. CH OCH; C=Cl. CH, OCH; CH; C=Cl.
CH: CH; OCH; C=Cl, CH, OCH: C=CCF3. CHz CH: OCH, C=CCFz, CH2 OCMe, C=Cl. CH: CH:
OCMe, C=Cl. CH, OCMe; C=CCF3;. CHz CH2 OCMe,; C=CCFs;, CH, SMe. CH2 SEt. CH> SPr-n. CH;
CH, SMe. CH, CHz SEt. CH, CHz SPr-n, CHMeSMe, CHMeSEt. CH, CHMeSMe. CH; CHMeSEt. CH;
SOMe. CH. SOEt. CH; SOPr-n, CHx CH, SOMe. CH> CH: SOEt, CH2 CH> SOPr-n. CHMeSOMe.
CHMeSOEt. CH; CHMeSOMe. CH, CHMeSOEt, CH: SO; Me. CHz SO, Et. CHz SOz Pr-n, CH2 CH; SO
Me. CH, CH; SO: Et. CH; CH; SO, Pr-n, CHMeSO., Me. CHMeSO: Et. CH» CHMeSO. Me. CH:
CHMeSOQ, Et. CH> CHz F. CHz CHF2, CH2 CF3. CH2 CH: Cl. CHx CH2 Br. CH: CCla. CH> CH2 CFa.
CH, CHz CCls. CHz CH2 CH; F, CHz CHz CH2 Cl. CF2> CFa. CHz CF2> CFis. CH, CH=CHCI. CH:
CH=CHBr. CH CH=CF,,  CH2 CF=CF,, CH; CH=CHCF;, CH: CH=CBrMe. CH, CH=CCIMe. CH:
CH=C(CFa)Me, CF> CF=CF.. CH2 C=Cl, CH: CH, C=Cl. CH, C=CCF3. CH2 CH; C=CCF3. CHz CN,
CH. CH» CN. CHMeCN. CH, CHMeCN, CH> CMe; CN. CH: CH=CHCN. CH> CH(CN)CH=CH., CH; C-
(CN)=CH_ . CH: C(CN)=CHMe, CH; CH(CN)C=CH. CH> CH(CN)C=C-Me. CH(CN)C=CH. CHz NO:, CH:
CH. NO2. CHz; CHMeNO;. CH; CMez NO2. CH, CH: CH2 NO2. CH> CH=CHNO:. CH: CH(NOz)
CH=CH,. CH, C(NO2)=CHz. CHz C(NOz)=CHMe. CH CH(NO2)C=CH. CH, CH(NO:)C=CMe, CH; CO2
Me. CH, CO; Et. CHz CO2 Pr-n, CH; CO: Pr-iso. CH2 CO2 Bu-n, CHMeCO2>Me. CHMeCO; Et, CH; CH2z
CO; Me. CH; CHz CO: Et, CH; CHMeCOz2 Me. CHz CH: CH; CO2 Me. CH2 CH=CHCO; Me. CH:
CH=CHCO, Et. CH; CH=CHCO: Pr-n, CH: CH=CMeCO> Me. CHz CMe=CHCO:2 WMe.
CHMeCH = CHCO, Me. CHMeCH = CHCO: Et, CHz CHz CH=CHCO2 Me. CH; CH=CHCH. CO2 Me. CH:
C=CCO; Me. CH, C=CCO; Et. CH, C=CCOz Pr-n. CH2 CH; C=CC0O> Me. CH, CHMeC=CCO; Me, CHz
CMe,; C=CCO; Me. CH; C=CCH; CO2 Me, CH, COMe_. CHz COEL, CHz COPr-n. CHz CH2 COMe, CH:
CH, COEt. CH; CHMeCOMe, CH, CMe: COMe. CHz; COCFa. CH2 COCCl3. CH: CHz COCF3. CH:
COCH, CF3. CHz COCHz CHF2, CH2 COCH: CHCl,. CH2 COCHz F. CH, COCH; Cl. CHz COCH; Br,
CH; COCH=CHz. CH; COCH=CHMe. CH» COCH, CH=CHz. CH, CH, COCH=CH;, CH; CH:
COCH=CHMe. CH, COC=CH. CH; COC=CMe. CH, COCH2 C=CH. CH: CH: COC=CH, CH; CH:
COC=CMe, CH, COCH; OMe. CH, COCH; OEt, CH2 COCH2 CH> OMe. CH; COCH; CHz OEt, CH; CH:
COCH; OMe. CHz CH; COCHz OEt. CH» COCH2 SMe, CHz COCH: SEt. CH; COCH. CH: SMe. CH2
COCH; CHz SEt. CH2 CH; COCH, SMe, CHz CH2 COCH2 SEt. CH2 COCH; SOMe. CH2 COCH: SOEt,
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CH; COCH2 CH2 SOMe, CH> COCHz CH; SOEt, CHz CH2 COCH2 SOMe. CH. CH> COCH2 SOEt, CH:
COCH2 SO> Me. CH>, COCH2 SOz Et, CH> COCH;z CH2 SO: Me. CH2 COCH; CHz SO2 Et. CH: CH2
COCH2 SO2 Me. CH; CH, COCH; SO: Et. CH: CH = CHCOMe, CH2 CH=CHCOEt. CHMeCH =CHCOMe.
CHMeCH = CHCOEt, CHz C=CCOMe. CH: C=CCOEt. CHMeC=CCOMe. CHMeC=CCOEt. CHz SO:
NHMe. CH, SO» NHEt. CHz SOz NHPr-n, CHz CH: SO> NHMe. CH; CH; SO2 NHEt. CH2 CHz SO:
NHPr-n. CH> SO, NHOMe. CHz SOz NHOEt, CH, SO NHOPr-n. CH2 CH2 SO2 NHOMe. CH2 CH: SO2
NHOEt. CH2 CH, SO; NHOPr-n, CH2 SOz NMez2. CHz SOz NMeEt. CH> SO, NEt>. CHz CHz SO2 NMe:z.
CH, CHz SO2 NMeEt. CH2 CHz SOz NEt.. CHz SO, N(OMe)Me. CHz SOz N(OMe)Et. CH: SO, N(OEt)-
Me. CHz CHz SOz N(OMe)Me. CH: CHz S0z N(OMe)Et, CH, CH2 SOz N(OEt)Me. CHz SOz N(OEt)EL.
CH> CH: SO; N(OEt)Et. CH; CONHMe, CH: CONHEt. CH, CONHPr-n. CH>, CH> CONHMe. CH; CH:
CONHEt. CH, CHz CONHPr-n. CH, CONMe,. CHz CONMekEt. CHz CONEt;. CHz CH2 CONMsez. CH:
CH> CONMeEt. CH. CH; CONEt,, CH, CONHOMe. CH, CONHOEt. CH, CONHOPr-n. CH: CH:
CONHOMe. CH. CH; CONHOEt., CHz CHz CONHOPr-n. CH: CON(OMe)Me, CH2 CON(OMe)Et. CH;
CON(OEt)Me. CHz CH: CON(OMe)Me. CHz CH, CON(OMe)Et, CH2 CH2 CON(OE)Me, CH: CON(OEt)EL,
CH. CH. CON(OEt)Et, CH, NHMe,. CHz NHEt. CH: NHPr-n. CH; CH, NHMe. CH> CH2 NHEt, CH: CH;
NHPr-n. CH» CHMeNHMe, CH; CHMeNHEt, CHz CHMeNHPr-n. CHz CHz CHz> NHMe. CHz NHOMe, CH:
NHOEt. CH> NHOPr-n. CH. CH2 NHOMe, CHz CH: NHOEt, CH: CHz NHOPr-n. CH> CHMeNHOMe, CH:
CHMeNHOEL. CH: CHMeNHOPr-n, CHz NMez. CHz NMeEt, CHz NMePr-n, CH2 CHz2 NMez, CH: CH:
NMeEt. CHa CH: NMePr-n, CHz NEtz, CH2 CHz NEt:. CH: N(OMe)Me. CH: N(OMe)Et. CH2 N(OEt)Me,
CH> N(OEt)Et. CH. CH2 N(OMe)Me. CH: CH: N(OMe)Et, CH2 CHz2 N(OEt)Me. CHz CH: N(OEHEt, CH:>
NMeCOMe. CH. NEtCOMe. CH> NMeCOEt. CHz CH: NMeCOMe. CH, CHz NEtCOMe. CHz> CH:
NMeCOEtL. CH. N(OMe)COMe, CH: N(OEt)COMe. CH: N(OMe)COEt. CH> CH> N(OMe)COMe. CHz CH:
N(OEt)COMe. CH. CHz N(OMe)COEt. CH: NMeSO- Me. CH> NEiSO. Me. CHz NMeSO:Et. CH: CH2
NMeSO: Me. CH., CH2 NEtSO2 Me. CH2. CH2 NMeSO; Et. CH: N(OMe)S0, Me. CH: N(OEt)SO: Me.
CH2 N(OMe)SO:. Et. CH: CH2 N(OMe)SO: Me. CH. CHz> N(OEt)SO2 Me. CH> CH: N(OMe)SO. Et. CH:
Ph. CH, CH; Ph. CH2 CHz CHz Ph. CHMePh. CH> CHMePh, CH, CMe; Ph. CH2 CH=CHPh. CH:
CH=CMePh. CHMeCH=CHPh, CH, CMe =CMePh, CHMeCMe =CMePh. CH; C=CPh. CHMeC=CPh.
CH> CMe; C=CPh., CH> CH, OPh, CH; CHMeOPh, CH, CMe> OPh. CH; OPh. CH: CH2> SPh. CH:
CHMeSPh. CH, CMe; SPh. CH: SPh, CH> CH2 SOPh. CH; CHMeSOPh. CH> CMe, SOPh, CH; CH:
S0, Ph. CH. CHMeSO; Ph, CHz CMez SOz Ph, CHz OCH. Ph. CH2 CHz OCH; Ph. CH, CHMeOCH: Ph,
CH», SCH; Ph. CH; CH: SCHz Ph, CH: CHMeSCH: Ph., CH> SOCH: Ph. CH:; CH: SOCH2 Ph, CH:
CHMeSOCH, Ph. CH, SO2 CHz; Ph, CH2 CH2 S0, CH, Ph., CH2 CHMeSO. CH; Ph, CHz COPh, CH:
CH. COPh. CHMeCOPh, CHz COCH; Ph, CHz CH: COCH> Ph, CHMeCOCH; Ph. CH> C(Cl)=CHz. Ph,
CH. SOPh, CH> SO2 Ph. CH2 Ph-4-OMe, CH; Ph-4-Cl. CH C(Br)=CH>. CHz C(Cl)=CHCI, CH; CH=C-
(hMe. CH. CH=CHI. CH; C(F)=CHCI. CH; CH=CBr2. CH; CH=CHF. CH; C(Cl)=CHMe, CH> C(F)
=CHBr. CH. C(Br)=CHCI. CH2 C(Br)=CCl2. CHz CH =CHCH, F. CH2 C(1)=CH2. CH; C(Br)=C(Cl)Me.
CH. C(l)=CHMe. CH; C(Cl)=CClz. CH: CH=CHCCl. CH; C(Br)=CHMe. CH2 C(Cl)=CHF, CHz C(Br)-
=CHF. CH; CH=C(C!)Br, CH; C(F)=C(CI)CF3. CHz C(Cl)=C(ChMe. CHz C(Br)=CHBr. CH: CH = C(F)-
CF2 Cl. CHz C(Br)=C(Br)Me. CHz CH=C(F)CF3, CH. CH=CClz. CHz C(F)=CH.. CH, CH=CHCCI3. CHz
CH=C(F)Cl. CH: C(Cl)=C(F)Cl. CH: C(F)=CCl2. CH2 C(Cl)=CF2. CH2 C(CF3)=CH;. CMe2 CH=CHz.
CMe; C=CH, CHz CH3 I, CH2 C=C-CN, CHz NHBu-n, CH: NHSO2 Me. CH, NHSO, Et. CHz CHz NHSO2
Me. CH, CH> NHSO; Et. CH2 NHCOMe. CH. NHCOEL. CH: CH>,NHCOME. CH, CH, NHCOEt

Specific examples for the substituents R22 and R®2 of the compound of the present invention

H. Me. Et. Pr-n. Pr-iso. Bu-n, Bu-iso. Bu-sec. Bu-tert. CHz F. CHF,. CFs. CH; CI. CH; Br, CH; CFs.
CHz CH» F. CHz CH: Cl. CH; CHz Br, CF> CFs. OMe. OEt. OPr-n. OPr-iso. OCF3, OCH: CFs;, SMe.
SEt. SPr-n. SPr-iso. SOMe. SOEt, SOPr-n, SOPr-iso. SO2 Me. SO: Et. SOz Pr-n, SO, Pr-iso, COz; Me,
COz Et. CO2 Pr-n, COz Pr-iso, CO2 Bu-n. COMe. COEt. COPr-n. COPr-iso. COBu-n, F. CI, Br, I, NOz.
CN, Ph

Specific examples for the substituents R* and R of the compound of the present invention

H. Me. Et. Pr-n, Pr-iso. Bu-n_ Bu-iso, Bu-sec. Bu-tert. Pen-n. Hex-n. Hep-n. CH=CH,. CH=CHMe,
CH=CHEt. CMe=CH,. CH=CMe;. CMe=CHMe. CMe=CMe;. CH, CH=CHz. CHz CH=CHMe,
CHMeCH = CH,. CHMeCH =CHMe. CMez CH=CHz. CMe2z CH=CHMe. C=CH. C=CMe, C=CEt. CH:
C=CH. CH, C=CMe. CHMeC=CH, CHMeC=CMe. CMe2 C=CH, CMez C=CMe. Ph

20
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Sp cific examples for the substituent R of the compound of the present invention

Me. Et. Pr-n. Pr-iso. Bu-n, Bu-iso. Bu-sec. Bu-tert. Pen-n. Hex-n. Hep-n. CH2 CH=CHz. CH:z

CH=CHMe. CH: CH=CHEt., CHz CHz CH=CH:. CH: CH; CH=CHMe, CH> CH=CMez.

s CHMeCH=CH,. CH2> CMe=CH,. CH, CMe=CHMe. CHMeCH=CHMe. CH: CMe=CHEt, CHz CH:

CH = CMez. CH, CMe = CMez. CMez CH=CH., CMez CH=CHMe, CHz CsCH. CH; C=CMe. CH; C=CEt,
CHz CH» C=CH. CHz CH, C=CMe, CHMeC=CH. CHMeC=CMe. CMez C=CH. CMe; C=CMe. Ph

Specific examples for the substituent RY2 of the compound of the present invention

10
H. Me. Et. Pr-n. Pr-iso. Bu-n, Bu-iso, Bu-sec. Bu-tert, CHz F. CHF2, CFs. CH2 Cl. CH2 Br. CH2> CFa.
CHz CH: F. CHz CHz CL CHz CHz Br. CFz CFa\ OMe‘ OFEt. OPr-n, OPr-iso. OCFs. OCHz CFa. SMe~
SEt. SPr-n. SPr-iso. SOMe. SOEt. SOPr-n, SOPr-iso. SO. Me. S0. Et. SO; Pr-n, S0, Pr-iso. CO: Me,
CO» Et. CO2 Pr-n, CO; Pr-iso, CO2 Bu-n. COMe. COEt. COPr-n, COPr-iso. COBu-n. F. Cl. Br, 1. NO2.
15 CN. Ph

Specific examples for the substituent R of the compound of the present invention

Me. Et. Pr-n. Pr-iso. Bu-n, Bu-iso, Bu-sec. Bu-tert. Pen-n. Hex-n. CH2 CH=CH;. CH: CH=CHMe.

20 CH, CH=CHEt. CH, CH, CH=CH>. CH> CH: CH=CHMe. CH, CH=CMe.. CHMeCH=CH2. CH:

CMe=CHs. CH, CMe=CHMe, CHMeCH=CHMe. CH; CMe=CHEt. CH: CH. CH=CMe:. CH:

CMe = CMes. CH, C=CH. CH, C=CMe. CH> C=CEt, CH, CH» C=CH. CHz CH: C=CMe. CHMeC=CH,
CHMeC=CMe

25 Specific examples for the substituent R™ of the compound of the present invention

H. Me. Et. Pr-n. Pr-iso, Bu-n, Pen-n. Hex-n

Specific examples for the substituent RP® of the compound of the present invention

30
H. Me. Et. Pr-n. Pr-iso, Bu-n. Pen-n. Hex-n

Specific examples for the substituent R of the compound of the present invention

35 Me. Et. Pr-n_ Pr-iso, Bu-n. Bu-iso. Bu-sec. Bu-tert. Pen-n. Hex-n, Hep-n, Pr-cyc. Bu-cyc, Pen-cyc.
Hex-cyc. CHz Pr-cyc. CH2 CHz Pr-cyc. CHMe-Pr-cyc. CH2 CHMe-Pr-cyc. CHMeCH; Pr-cyc. CHz Bu-cyc.,
CH2 CH; Bu-cyc. CH> Pen-cyc. CHz Hex-cyc.

B cm@ |
ol

40

CH. {_’ CH, —<_l
50
CH, CH=CH,. CH: CH=CHMe, CHz CH=CHEt. CH; CH: CH=CH,., CH, CH, CH=CHMe. CH:

CH=CMe,. CHMeCH=CH,. CH2 CMe=CH,. CH; CMe=CHMe, CHMeCH = CHMe, CH: CMe=CHEL.
CH, CH, CH=CMe2. CH, CMe=CMez. CH, C=CH. CH; C=CMe, CH, C=CEt, CH» CH, C=CH. CH:

55
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CH, C=CM . CHMeC=CH, CHMeC=CMe, CH: OMe. CHz OEt. CHz OPr-n. CHz OPr-iso. CH2 CHz OMe,
CH2> CH2 OEt, CHz CHz OPr-n,. CHMeOMe. CHMeOEt, CH> CHMeOMe. CHz CHMeOEt. CHz CH: CH2
OMe. CH, CH2 CHz OEt. CH> OCHz CH=CHz. CH> OCH, CH=CHMs, CH> CH2 OCH> CH=CH2. CH2
CH2 OCH: CH=CHMe. CH2 OCH; C=CH. CHz OCH»> C=CMe. CH, OCHMeC=CH. CH2 OCMe: C=CH,
CH2 CH, OCH2 C=CH. CHz CH2 OCH; C=CMe, CHz CH> OCHMeC=CH, CH2> CH2 OCMez C=CH. CH2
OCHF>. CH> OCF3. CHz OCF2 CF3, CH2 CHz OCHF2, CHz CH; OCF;. CHz CH2 OCF2 CF3. CH2 OCH;
CF3. CH2 CH; OCH; CFs. CH2 OCHz CHF2, CH2 CH> OCH, CHF.. CHz OCHz CHz F. CHz OCH: CH2
Cl. CH, OCH, CH; Br. CHz CH2 OCH: CH; F. CHz CH> OCH, CHz Cl. CH2 CHz OCHz CHz Br. CH:
OCH; CH=CHCI. CHz CHz OCHz CH=CHCI, CHz OCHz CH=CHBr. CH2 CH2, OCH2 CH=CHBr. CHz
OCH, CF=CF,. CH, CH; OCH: CF=CF2, CH; OCH=CHCI, CH: CH, OCH =CHCI. CHz OCF=CF2. CHz
CH. OCF=CF2. CH, OCF- CF=CFz2, CH; CH: OCF, CF=CFz, CHz2 OCH: CH=CF2. CH2> CH> OCH;
CH=CF.. CH, OCH, CH=CHCF3. CHz CH; OCH: CH=CHCF3\ CHz OCH, C=Cl, CHz OCH2 CH2 C=Cl.
CH, CHz OCH: C=Cl. CH: OCH, C=CCFi. CH; CH, OCH, C=CCF3;, CH2 OCMe: C=Cl. CH> CH:
OCMe. C=Cl. CH> OCMe2 C=CCFs. CHz CH: OCMe, C=CCF3. CH: SMe. CH2 SEt. CH: SPr-n. CH>
CH., SMe. CH, CHz SEt. CH2 CH: SPr-n. CHMeSMe. CHMeSEL. CH, OHMeSMe. CH OHMeSEt. CH:
SOMe. CH> SOEt. CH, SOPr-n, CH; CH: SOMe, CHz CH: SOEt, CH> CHz SOPr-n, CHMeSOMe.
CHMeSOEL. CH,» CHMeSOMe. CH, CHMeSOEt, CHz SOz Me, CHz SO, Et. CHz SO2 Pr-n_ CH2 CH2 SO»
Me. CH, CH> SO, Et. CH. CH: SO: Pr-n, CHMeSO: Me. CHMeSO: Et. CH: CHMeSO; Me. CH>
CHMeSO. Et. CH> CHx F. CHz CHF2, CH: CF3. CH> CH» Ci. CH: CHz Br, CH2 CCla. CH2 CHz CFa.
CHs CH2 CCls. CH2 CHz CHz F. CHz CH, CH; Cl. CF, CF;, CH2 CF. CFas. CHz CH=CHCI. CH>
CH=CHBr. CH, CH=CF;. CH, CF=CF,, CHz CH=CHCF3, CHz CH=CBrMe. CH, CH=CCIMe. CH>
CH=C(CF3)Me. CF2 CF=CF2, CH> C=Cl. CH2 CH, C=Ct, CH: C=CCF3;. CH: CHz C=CCF;. CH: CN.
CHa> CH> CN. CHMeCN. CH> CHMeCN, CHz CMe2 CN. CH: CH=CHCN. CHz CH(CN)CH=CH>. CHz C-
(CN)= CHz. CH2 C(CN)=CHMe. CH: CH(CN)C=CH. CH: CH(CN)C=C-Me. CH(CN)C=CH. CH2 NO2. CH-
CH> NO.. CH> CHMeNO.. CH: CMe2 NOz. CH2 CH: CH: NO>. CH> CH=CHNO2. CH: CH(NO:)-
CH=CH,. CH> C(NO2)=CH,. CHz C(NO:)=CHMe, CH: CH(NO2)C=CH, CH> CH(NO2)C=CMe_ CH: CO>
Me. CHz CO2 Et. CHz CO2 Pr-n, CHz GOz Pr-iso. CH: CO, Bu-n. CHMeCO, Me. CHMeCO: Et. CH> CHa
CO> Me. CH; CH; CO2 Et. CH; CHMeCO; Me. CH: CH, CH> CO: Me, CH, CH=CHCO2 Me. CH:
CH=CHCO, Et. CH: CH=CHCO; Pr-n. CH: CH=CMeCO, Me. CH, CMe=CHCO: Me.
CHMeCH = CHCO» Me. CHMeCH =CHCO, Et, CH, CHz CH=CHCO. Me. CH; CH=CHCH2 CO> Me, CH2
C=CCO, Me. CH; C=CCO: Et. CH> C=CCO; Pr-n, CH. CH,; C=CCO> Me, CH, CHMeC=CCO2 Me. CH>
CMe; C=CCO2 Me. CH> C=CCH; CO, Me. CHz COMe, CH, COEt, CHz COPr-n. CH> CH2 COMe. CH2
CH, COEt. CH: CHMeCOMe, CH, CMe: COMe, CH: COCF3;. CH, COCCIl;. CH2 CHz COCFs. CH2
COCH, CF3. CHz COCH: CHF2, CH; COCH2 CHCIl2. CH: COCH, F. CH, COCH, Cl. CH, COCH2 Br.
CH, COCH=CH,. CH> COCH=CHMe. CH: COCH: CH=CH>. CH, CH> COCH=CH,. CH> CH:

COCH=CHMe. CH; COC=CH. CH, COC=CMe. CH COCH, C=CH. CH; CH; COC=CH. CH: CHz -

COC=CMe. CH, COCH, OMe. CH, COCHz OEt, CH2 COCHz CHz OMe, CH2 COCH: CH> OEt. CH: CH2
COCH> OMe. CH, CH. COCH. OEt. CH, COCH: SMe, CH: COCH, SEt. CH; COCH, CH> SMe, CH:
COCH, CH2 SEt. CH> CH:, COCH, SMe, CHz CH; COCH, SEt. CHz COCH; SOMe., CHz COCH2 SOEt.
CH. COCH2 CHz SOMe. CH. COCH, CH: SOEt. CH, CH., COCH: SOMe, CH> CH. COCH, SOEt. CH>
COCH, SO, Me. CH: COCH: SO; Et, CH2 COCHz CHz SOz Me. CH, COCHz CH; SO: Et. CH2 CH2
COCH, SO Me. CH, CH2 COCH: SO: Et. CH> CH=CHCOMe, CH> CH = CHCOEt, CHMeCH = CHCOMe.
CHMeCH = CHCOEt. CH. C=CCOMe, CH; C=CCOEt. CHMeC=CCOMe. CHMeC=CCOEt, CH; SO
NHMe. CH> SO» NHEt. CH: SO; NHPr-n, CH; CH; SO2 NHMe. CHz CH: SO> NHEt, CH, CH; SO2
NHPr-n. CH> SO, NHOMe. CH, SO; NHOEt. CH; SO> NHOPr-n, CH: CH2 SO: NHOMe. CHz CH2 SO
NHOEt. CH., CHz SOz NHOPr-n. CHz SOz NMe,, CHz SOz NMeEt, CHz SOz NEta, CH2 CH2 SO2 NMea.
CH> CH> SO, NMeEt. CH> CH2 SO, NEtz. CHz SO> N(OMe)Me, CHz SO; N(OMe)Et, CHz SOz N(OEt)-
Me. CH2 CHz SO, N(OMe)Me. CHz CHz SO. N(OMe)Et, CH2 CHz SOz N(OEt)Me. CHz SOz N(OEM)EL.
CH, CH2 SO N(OEt)Et. CH; CONHMe. CH; CONHEt. CH: CONHPr-n, CHz CH: CONHMe. CH2 CH-
CONHEt. CH> CH, CONHPr-n. CH2 CONMe;, CH2 CONMeEt, CH2 CONEt2. CHz CHz CONMe:2. CH2
CH, CONMeEt. CH: CH, CONEto. CH> CONHOMe. CH: CONHOEt. CH: CONHOPr-n, CHz CH:2
CONHOMe. CH, CH. CONHOELt. CH: CH; CONHOPr-n, CH> CON(OMe)Me. CHz CON(OMe)EtL. CH2
CON(OEt)Me. CHz CH2, CON(OMe)Me, CHz CH, CON(OMe)Et. CHz2 CH: CON(OEt)Me. CH2 CON(OE)EL.
CH> CH2 CON(OEhEL. CH2 NHMe, CH; NHEt, CHz NHPr-n, CH; CHz NHMe, CHz CHz; NHEt, CHz CH2
NHPr-n. CH» CHMeNHMe. CH, CHMeNHE!, CH, CHMeNHPr-n, CHz CHz CHz NHMe. CH2 NHOMe. CHz
NHOEt. CH2 NHOPr-n. CH> CH2 NHOMe. CH, CH, NHOEt, CH, CHz NHOPr-n, CHz CHMeNHOMe, CH2
CHMeNHOEt. CH; CHMeNHOPr-n, CH, NMez., CH> NMeEt, CHz NMePr-n, CH2 CHz NMez, CHz CH2
NMeEt. CH2 CH2 NMePr-n. CHz NEtz. CH; CH, NEt.. CHz N(OMe)Me. CH2 N(OMe)Et. CH: N(OEtH)Me.
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CHz N(OEYHEL, CH2 CH2 N(OMe)Me. CH2> CHz2 N(OMe)Et. CH: CHz N(OEt)Me. CH2 CH: N(OENEt. CH2
NMeCOMe. CH: NEtCOMe. CH; NMeCOEt, CH:; CH: NMeCOM . CH; CH; NEtCOMe. CH> CH2
NMeCOEt. CH, N(OMe)COMe. CHz N(OEt)COMe, CHz N(OMe)COEt, CH; CHz N(OM )COMs, CH2 CH»
N(OEt)COMe. CHz CH: N(OMe)COEtL. CH, NM_SO; Me, CH: NEtSO, Me. CH, NMeSQ: Et. CH2 CH2
NMeSO2 Me. CHz CHz NEtSO2 Me, CHz CHz NMeSO: Et. CHz N(OMe)S0O2 Me, CHz2 N(OENSO: Me.
CH> N(OMe)S0»> Et. CHz CHz N(OMe)SO. Me. CHz CHz N(OEt)SO2 Me, CH2 CH> N(OMe)SO2 Et. CHz
Ph. CH; CH, Ph. CHz CH; CHz Ph, CHMePh, CH: CHMePh. CH2 CMe> Ph, CH, CH=CHPh. CH2
CH=CMePh. CHMeCH=CHPh. CH; CMe=CMePh, CHMeCMe =CMePh, CH, C=CPh. CHMeC=CPh,
CH; CMez C=CPh, CHz CH: OPh, CHz CHMeOPh, CHz CMe: OPh. CH, OPh. CHz CH> SPh. CH:
CHMeSPh. CH> CMe: SPh, CH: SPh, CHz CHz SOPh. CH: CHMeSOPh, CH: CMe, SOPh, CHz> CH:
S0O. Ph. CH, CHMeSO. Ph, CHz CMe; SOz Ph, CH: OCH2 Ph, CH, CH2 OCH2 Ph, CH2 CHMeOCH. Ph.
CH, SCHz Ph. CH; CH; SCH: Ph, CH2 CHMeSCH: Ph. CH, SOCH; Ph. CHz CHz SOCH: Ph, CHz
CHMeSOCH, Ph, CHz SO2 CH, Ph, CHz CH2 SOz CH: Ph. CH> CHMeSO:2 CH: Ph, CH; COPh. CH:
CHz COPh. CHMeCOPh, CH: COCHz Ph. CH, CH: COCH> Ph. CHMeCOCH: Ph, CH, C(Cl)=CHz. Ph,
CH. SOPh. CHz SOz Ph, CHz C(Cl)=CHC!. CH; CH=C()Me. CHz CH=CHI. CH: C(F)=CHCI. CH:z
CH=CBr,. CH: CH=CHF_ CHz2 C(Cl)=CHMe. CH: C(F)=CHBr. CH; C(Br)=CHCI. CH; C(Br)=CCl2.
CH> CH=CHCHz2 F, CHz C(Br)=CHz. CHz C(l)=CHa. CHz2 C(Br)=C(Cl)Me. CH; C(l)=CHMe. CH: c(cn-
=CCl,. CHz CH=CHCCIl3, CHz C(Br)=CHMe. CH> C(Cl)= CHF, CHz C(Br) =CHF. CH: CH=C(Cl)Br. CH2
C(F)=C(CI)CF3. CHz2 C(Cl)=C(Ch)Me, CH2 C(Br)=CHBr. CH: CH=C(F)CF2 Cl. CH: C(Br)=C(Br)Me, CHa2
CH=C(F)CFa. CH, CH=CCl,. CH, C(F)=CHz. CHz CH=CHCCI;. CH: CH=C(F)CI. CH2 C(Cl)=C(F)Cl.
CH, C(F)=CCl.. CH2 C(Cl)=CFa. CHz C(CF3)=CH,. CMe2 CH=CH,. CMez C=CH, CH, CH: I, CHa>
C=C-CN. CH, NHBu-n, CH2 NHSO, Me. CH: NHSO: Et. CH2 CHz NHSO. Me. CH> CH2 NHSO, Et. CH2
NHCOMe. CH, NHCOEt. CH, CH2 NHCOMe. CH, CHz NHCOEt

Specific examples for the substituents R%2, R, R°¢, R%, R, R, and R®'2 of the compound of the present

invention

H. Me. Et. Pr-n. Pr-iso. Bu-n, Bu-iso, Bu-sec. Bu-tert. Pen-n. Hex-n. Hep-n. CH=CH,;. CH=CHMe.
CMe=CH.. CH=CMe,. CH=CHEt, CMe=CHMe. CMe=CMe2. CH: CH=CHz. CH; CH=CHMe.
CHMeCH = CH,. CMe, CH=CH,. C=CH. C=CMe. C=CEt, CH, C=CH. CHMeC=CH. CMe: C=CH. Ph

Specific examples for the substituents R, R%®, R*, R*'?, R®'3, and R®'? of the compound of the present

invention

H. Me. Et. Pr-n. Pr-iso. Bu-n, Bu-iso. Bu-sec. Bu-tert. Pen-n. Hex-n, CH, F. CHF2, CF3. CH; CI,
CH, Br. CHz CF3. CHz CH; F. CHz CH2 Cl. CH> CH» Br. CF2 CFz;. OMe. OEt. OPr-n, OPr-iso, OCF3;.
OCH, CF3;. SMe. SEt. SPr-n, SPr-iso. SOMe. SOEt. SOPr-n. SOPr-iso. SOz Me. SO, Et. SO: Pr-n, SO2
Pr-iso. CO. Me. CO2 Et. CO> Pr-n, CO; Pr-iso. COz Bu-n. COMe. COEt, COPr-n, COPr-iso. COBu-n, F,
Cl. Br. I. NO2. CN. Ph

Specific examples for the substituents R%2, R% and R% of the compound of the present invention

H. Me. Et. Pr-n. Pr-iso. Bu-n. Bu-iso. Bu-sec. Bu-tert. Pen-n, Hex-n, Hep-n. CH=CHz. CH=CHMe,
CH=CHEt. CMe=CH.. CH=CMe,. CMe=CHMe. CMe=CMez. CHz CH=CHa, CH, CH=CHMe,
CHMeCH=CH>. CHMeCH=CHMe, CMe; CH=CH,., CMe: CH=CHMe, C=CH., C=CMe, C=CEt. CH2
C=CH. CH, C=CMe. CHMeC=CH. CHMeC=CMe, CMe; C=CH. CMe; C=CMe. Ph

Specific examples for the substituent R% of the compound of the present invention

Me. Et. Pr-n. Pr-iso. Bu-n. Bu-iso, Bu-sec. Bu-tert, Pen-n. Hex-n, Hep-n. CH> CH=CH2. CH:
CH=CHMe, CH, CH=CHEt. CHz CH:z CH=CH,. CH, CHz CH=CHMe. CH, CH=CMe2.
CHMeCH=CH,. CH, CMe=CHz, CH> CMe=CHMe, CHMeCH=CHMe. CH: CMe=CHEt, CH2 CH:
CH=CMe,. CH, CMe =CMe,. CMe; CH=CH,. CMe2 CH=CHMe. CH2 C=CH. CH; C=CMe. CH; C=CEt,
CH, CH; C=CH. CH2 CHz C=CMe, CHMeC=CH, CHMeC=CMe. CMe2 C=CH. CMez C=CMe. Ph
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Specific examples for the substituents R% and R® of the compound of the present invention

Me. Et. Pr-n. Pr-iso, Bu-n. Bu-iso, Bu-sec. Bu-tert. Pen-n. Hex-n. Hep-n, CH; CH=CHz. CH:
CH=CHMe. CH; CH=CHEt, CH2 CH: CH=CH,. CH, CHz CH=CHMe. CH2 CH=CMez.
GCHMeCH=CHz. CH; CMe=CHz. CH2 CMe =CHMe. CHMeCH =CHMe, CH; CMe=CHEt. CH2 CH:
CH=CMe2. CH2 CMe=CMez, CMez CH=CHa. CMe2 CH=CHMe. CH2 C=CH, CH, C=CMe. CH2 C=CEt.
CH, CH; C=CH. CHz CHz C=CMe. CHMeC=CH. CHMeC=CMe. CMe2 C=CH, CMez C=CMe, CH: SMe.
CH, SEt. CHz SPr-n, CHz SBu-n. CH2 CH2 SMe. CH, CHz SEt. CH> CHz SPr-n, CH; SOMe. CH: SOEt.
CH, SOPr-n. CHz CHz SOMe. CHz CHz: SOEt. CH», CHz SOPr-n, CH2 SO, Me, CHz SOz Et. CHz SO: Pr-
n. CH> SOz Bu-n, CHz CH; S0, Me. CH; CH: SO» Et. CHz CH> SO> Pr-n. CH: OMe, CH; OEt. CH;
OPr-n. CHz OBu-n. CHz CH2: OMe, CH2 CH2 OEt, CH2 CHz OPr-n. CHz COz Me, CHz CO: Et. CH: CO:
Pr-n. CH2, COz Bu-n, CHMeCO= Me. CHMeCO: Et. CHMeCO: Pr-n. CMe; CO; Me. CMe; CO; Et. CH:
COMe. CH> COEt. CH; COPr-n. CHz COBu-n. CH. CH, COMe, CH> CH. COEt, CHz CH; COPr-n, CH:
CN. CHz CHz CN, CH: CH: CH> CN_ Ph. CH> Ph. CHz CH; Ph, CHMePh

Specific examples for the substituents Re2, Re3, R® and R®’ of the compound of the present invention

H. Me. Et. Pr-n. Pr-iso, Bu-n. Bu-iso. Bu-sec, Bu-tert. Pen-n, Hex-n, CH; F. CHF> CF;, CH: CI, CH2
Br. CHz CF3. CHz CH2 F, CHz CHz Cl. CHx CHz Br, CFz CFa. OMe. OEt. OPr-n, OPr-iso, OCF3. OCH:
CFs. SMe. SEt. SPr-n_ SPr-iso. SOMe. SOEt. SOPr-n, SOPr-iso. SO2 Me. SOz Et. SOz Pr-n, SOz Pr-iso.
CO> Me. CO2 Et, CO2 Pr-n. CO2 Pr-iso. CO2 Bu-n, COMe, COEt. COPr-n. COPr-iso. COBu-n, F. Cl. Br.
I, NO2. CN_ Ph

Specific examples for the substituents R®%, R®%, R*%, R* and Re' of the compound of the present invention

H. Me. Et. Prn. Pr-iso. Bu-n. Bu-iso. Bu-sec. Bu-tert. Pen-n, Hex-n. CH=CH>. CH=CHMe.
CH=CHEt. CMe=CH,. CH=CMe,. CMe=CHMe, CMe=CMe2. CHz CH=CHa. CH, CH=CHMe.
CHMeCH = CH>. CHMeCH=CHMe. CMe, CH=CHz. CMe2; CH=CHMe. C=CH, C=CMe, C=CEt. CH:
C=CH. CH, C=CMe. CHMeC=CH, CHMeC=CMe. CMe, C=CH, CMe, C=CMe. Ph

Specific examples for the substituents R, R, R7, R R'"' and R"2 of the compound of the present

invention

H. Me. Et. Pr-n. Pr-iso. Bu-n, Bu-iso. Bu-sec. Bu-tert, CH; F. CHFz, CF3;. CHy Cl. CH2 Br. CH> CFs.
CH, CH» F. CHz CH. Cl. CHz CHz Br. CF2 CFa, OMe, OEt. OPr-n, OPr-iso. OCF;. OCH2 CF3. SMe.
SEt. SPr-n. SPr-iso. SOMe. SOEt, SOPr-n, SOPr-iso. SO2 Me. SO: Et. SO, Pr-n. SOz Pr-iso. CO; Me,
CO, Et. CO2 Pr-n. CO; Pr-iso. CO2 Bu-n, COMe, COEt., COPr-n. COPr-iso. COBu-n. F. Cl. Br. I. NOz,
CN. Ph

Specific examples for the substituents R™, R, R*, R''C, RM3 R™ and R"S5 of the compound of the present

invention

H. Me. Et. Pr-n_ Pr-iso. Bu-n, Bu-iso. Bu-sec. Bu-tert. Pen-n_ Hex-n. Hep-n. CH=CH,, CH=CHMe,
CH=CHEt. CMe=CH,. CH=CMe;. CMe=CHMe, CMe=CMe2. CH2 CH=CH. CH2 CH=CHMe,
CHMeCH = CH.. CHMeCH=CHMe. CMe, CH=CH.. CMe2 CH=CHMe. C=CH. C=CMe. C=CEt. CH;
C=CH. CH, C=CMe. CHMeC=CH, CHMeC=CMe, CMe2 C=CH. CMe2 C=CMe. Ph

Specific examples for the substituent R9' of the compound of the present invention

Me. Et. Pr-n. Pr-iso. Bu-n. Bu-iso. Bu-sec. Bu-tert. Pen-n. Hex-n. Hep-n. Pr-cyc. Bu-cyc. Pen-cyc.
Hex-cyc, CH2 Pr-cyc. CH2 CH2 Pr-cyc. CHMe-Pr-cyc, CH> CHMe-Pr-cyc. CHMeCH: Pr-cyc. CHz Bu-cyc,
CHz CH, Bu-cyc. CHz Pen-cyc. CH2 Hex-cyc.
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CH, CH=CH>. CH; CH=CHMe. CH: CH=CHEt. CHz CH: CH=CH,. CH: CH, CH=CHMe. CH:
CH=CMe,. CHMeCH=CH,. CH> CMe=CH.. CH: CMe =CHMe, CHMeCH =CHMe. CH> CMe = CHEt,
CH. CH. CH=CMe.. CH2 CMe=CMe;. CH2 C=CH. CH: C=CMe. CHz C=CEt. CH2 CH> C=CH. CH:>
CH. C=CMe. CHMeC=CH, CHMeC=CMe, CH> OMe. CH; OEt. CH2 OPr-n, CH> OPr-iso. CH> CH> OMe,
CHz CHz OEt. CH2 CH; OPr-n, CHMeOMe. CHMeOEt. CH2 CHMeOMe. CH> CHMeOEt. CH. CH2. CH:
OMe. CH> CHz CH; OEt, CH, OCH: CH=CH,. CH> OCH: CH=CHMe_. CH> CH; OCH,; CH=CH.. CH:
CH> OCH. CH=CHMe. CH, OCH, C=CH. CH> OCH: C=CMe. CH. OCHMeC=CH. CH; OCMe: C=CH.
CH2 CHz2 OCHz C=CH. CH> CH: OCHz C=CMe. CH2 CH2 OCHMeC=CH. CH. CH, OCMe2 C=CH. CH:
OCHF2. CH> OCFs. CH2 OCF2 CF3. CH> CH: OCHF,. CH2 CHz OCFs. CH2> CH; OCF, CFs. CH2> OCH2
CF3. CHz CH2 OCHz2 CF3. CH2 OCHz CHF2. CH2 CH2» OCHz CHFz, CH> OCH, CH2 F. CHz OCH2 CH:
Cl. CHz OCH; CHz Br, CH, CHz2 OCH; CH2 F. CH2 CH: OCH, CH, Cl. CH> CH; OCH: CH: Br, CH:
OCH, CH=CHCI. CHz CH>, OCH,; CH=CHCI. CH: OCH> CH=CHBr, CH: CH, OCHz CH=CHBr, CH;
OCH, CF=CF2. CH2 CHy OCH2 CF=CF>. CH2 OCH=CHCI. CH: CH: OCH=CHCI, CH; OCF=CF2, CH:
CH, OCF=CF2. CH2 OCF. CF=CF,, CH: CH; OCF: CF=CF;, CH; OCHz CH=CF,. CH> CHz OCH:
CH=CF»>. CH> OCH, CH=CHCF3z. CH2 CH> OCH, CH=CHCF3;. CHz OCHz C=CI. CH: OCH; CH: C=Cl,
CH, CH, OCH, C=Cl. CH; OCH; C=CCF3. CH; CHz OCH, C=CCFs, CH2 OCMe; C=CIl, CH2 CH:
OCMe; C=Cl. CH; OCMez C=CCFs;, CHx CH; OCMe; C=CCF3;. CH2 SMe. CH. SEt. CH> SPr-n, CH2
CH. SMe. CH, CH; SEt. CH, CH; SPr-n, CHMeSMe. CHMeSEt. CH, CHMeSMe, CH, CHMeSEt. CH:
SOMe. CH, SOEt. CH; SOPr-n, CH: CHz SOMe. CH> CH; SOEt. CH: CH: SOPr-n, CHMeSOMe.,
CHMeSOEt. CH> CHMeSOMe. CH. CHMeSOEt, CHz SO. Me, CHz SO; Et. CHz SOz Pr-n. CH, CH; SO,
Me. CHz CH. SO, Et. CH, CH; SO2 Pr-n, CHMeSO: Me, CHMeSO:> Et, CH. CHMeSO: Me., CH:
CHMeSO; Et. CH2 CH, F, CH2 CHF,, CH; CFs. CHz CH: ClI, CH, CHz Br. CH: CCl;. CH2 CH; CFs.
CH, CH; CCl;. CH: CHx, CH: F, CH; CHz CH: CI. CF2 CFs. CH:; CF2 CF3. CH, CH=CHCI. CH:
CH=CHBr. CH, CH=CF,. CH2 CF=CF2. CH, CH=CHCF;. CH2 CH=CBrMe, CH: CH=CCiMe. CH:
CH=C(CFa)Me. CF2 CF=CF>. CH2 C=Cl. CH2 CH: C=l. CH> C=CCFs. CH, CH2 C=CCF3;. CH; CN.
CH, CH; CN. CHMeCN, CH2 CHMeCN, CH, CMe; CN, CHz CH=CHCN_ CH: CH(CN)CH=CHz. CH2 C-
(CN)=CH;. CH2 C(CN)=CHMe. CH> CH(CN)C =CH. CH; CH(CN)C=C-Me_. CH(CN)C=CH. CH2 NO». CH:
CHz NOz. CH2 CHM6N02‘ CHz CMe:> NOz. CHz CHz CH2 N02~ CHz CH=CHN02~ CHz CH(NOZ)‘
CH=CHz. CH2 C(NO2)=CH,. CH, C(NOz2)=CHMe, CH, CH(NO2)C=CH. CH: CH(NO:)C=CMe, CHz CO2
Me. CH» CO» Et. CH> CO2 Pr-n. CH; CO2 Pr-iso. CH; CO2 Bu-n. CHMeCO2 Me. CHMeCO;, Et. CH: CH>
CO2 Me. CHz CHz CO2 Et. CH, CHMeCO2 Me. CH> CH, CH2 CO2: Me. CH: CH=CHCO; Me. CH2
CH=CHCO, Et. CH: CH=CHCO2 Pr-n. CH» CH=CMeCO. Me. CH: CMe=CHCO: Me,
CHMeCH = CHCO2 Me. CHMeCH = CHCO2 Et. CH2 CH2, CH=CHCO2 Me. CH2 CH=CHCH, CO2 Me. CH:
C=CCO, Me. CH, C=CCO» Et. CH; C=CCO2 Pr-n. CH2 CH; C=CCO, Me. CH, CHMeC=CCO, Me, CHz
CMez C=CCO; Me. CH, C=CCH2 CO> Me. CH, COMe. CH, COEt, CH, COPr-n, CH; CH: COMe, CH:
CH, COEt. CHz CHMeCOMe. CH, CMe. COMe, CH, COCF;, CHz, COCCli. CHz CH; COCFs. CHa
COCHz CF3. CH> COCH; CHF2. CH, COCH2 CHCl,. CH, COCH; F, CH2 COCHz Cl. CH2 COCH:z Br,
CH, COCH=CHp. CH, COCH=CHMe. CH, COCH CH=CH;, CH, CHz COCH=CHz, CH:z CH2
COCH=CHMe. CH; COC=CH. CH; COC=CMe. CH, COCH, C=CH_, CH, CH; COC=CH. CH> CH:
COC=CMe. CH> COCH, OMe. CH, COCH; OEt. CH, COCHz2 CH2, OMe. CH; COCH; CHz OEt. CH2 CHa
COCH» OMe. CH, CH, COCH> OEt. CH; COCH2 SMe. CH2 COCH, SEt. CH; COCH; CH: SMe. CH:
COGCH» CH, SEt. CH, CH; COCH, SMe, CH; CH; COCH2 SEt. CH, COCH, SOMe, CH> COCHz SOEt.
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CH> COCH, CH. SOMe, CH: COCHz> CHz SOEt, CHz CH: COCH> SOMe. CH> CH; COCHz SOEt, CH2
COCH: SO» Me. CH2 COCH: SO: Et. CH> COCH2 CH2 SO2 Me. CH, COCH2 CH; SO» Et. CH2 CH2
COCH, SO2 Me. CHz CHz COCH: SO: Et, CH CH = CHCOMe. CHz2 CH =CHGOEt. CHMeCH = CHCOMe.
CHMeCH = CHCOEt. CH, C=CCOMe, CHz C=CCOEt, CHMeC=CCOMe. CHMeC=CCOEt, CHz SOz
NHMe. CH: SO> NHEt. CH2 SO2 NHPr-n, CHz CH. SO> NHMe. CHz CHz SO NHEt, CHz CHz SO2
NHPr-n. CH> SO NHOMe, CHz SO: NHOEt CHz SOz NHOPr-n. CHz CHz SOz NHOMe. CH2 CH; SO
NHOEt. CHz CHz; SO2 NHOPr-n, CHz SOz NMez. CH, SO, NMeEt. CH2 SO, NEt2, CHz CHz SOz NMez,
CHz CHz SO2 NMeEt. CH, CHz SO NEtz. CHz SO2 N(OMe)Me. CHa S0> N(OMe)Et. CH: SOz N(OEt)-
Me. CHz CHz SOz N{OMe)Me, CHz CHz SO: N(OMe)Et. CHz CH2 SO2 N(OEt)Me. CHz SOz N(OEt)EL.
CH> CHz SO, N(OEt)Et. CH, CONHMe, CH: CONHEt. CH2 CONHPr-n. CHz CH; CONHMe, CH; CH:
CONHEt. CH> CHz CONHPr-n, CH; CONMez. CH: CONMeEt. CH2 CONEt.. CHz CH; CONMez. CH:
CH» CONMeEt. CH; CH; CONEt.. CH; CONHOMe. CH. CONHOEt. CH; CONHOPr-n, CH: CH:
CONHOMe. CH; CH: CONHOEtL. CH; CHz CONHOPr-n. CH; CON(OMe)Me. CH: CON(OMe)Et. CH:
CON(OEt)Me. CH2 CHz CON(OMe)Me, CH. CH2 CON(OMe)Et. CHz CH2 CON(OE1)Me, CH; CON(OEt)EL.
CH2 CH» CON(OENEt. CH, NHMe. CHz ‘NHEtL, CHz NHPr-n. CH> CH2 NHMe. CHz CH; NHEt, CH: CH:
NHPr-n. CHo CHMeNHMe, CH; CHMeNHEt, CH; CHMeNHPr-n. CH> CH> CHz NHMe, CH; NHOMe, CH:
NHOEt. CH> NHOPr-n. CHz CHz NHOMe, CH: CH: NHOEL. CH, CH2 NHOPr-n, CH, CHMeNHOMe. CH:
CHMeNHOEt. CH, CHMeNHOPr-n, CHz NMe:. CH: NMeEt, CH> NMePr-n. CHz CHz NMez. CHz CHz
NMeEt. CH2 CH> NMePr-n, CHz NEt:. CHz CHz2 NEta. CHz N(OMe)Me. CHz N(OMe)Et. CHz N(OEt)Me,
CH> N(OEtEt, CH. CHz N(OMe)Me. CHz CH, N(OMe)Et. CH; CH2 N(OEt)Me. CH2 CH> N(OEYHEt. CHz
NMeCOMe. CH. NEtCOMe. CH: NMeCOEt. CH2 CH: NMeCOMe. CH> CH: NEtCOMe. CHz CH2
NMeCOEt. CH, N(OMe)COMe. CH: N(OEtH)COMe. CHa N(OMe)COEt. CH> CHz2 N(OMe)COMe. CH: CH2
N(OEt)COMe. CH. CHz N(OMe)COEt, CH: NMeSO. Me. CH: NEtSO:> Me. CH2 NMeSO: Et. CH2 CH2
NMeSO> Me. CHz CH: NEtSO> Me. CHz CH2 NMeSO: Et. CH> N(OMe)SO2 Me. CH: N(OEHSO: Me.
CH> N(OMe)SO. Et. CH: CH2 N(OMe)SO: Me. CH. CH: N(OEHSO2 Me. CHz CHz N(OMe)SO2 Et. CH>
Ph. CH: CH» Ph. CH2 CHz CH: Ph. CHMePh. CH: CHMePh. CH> CMe: Ph. CH» CH=CHPh. CH:
CH =CMePh. CHMeCH=CHPh, CHz CMe=CMePh, CHMeCMe = CMePh. CHz C=CPh, CHMeC=CPh,
CH> CMe, C=CPh. CH; CH, OPh. CH: CHMeOPh, CH> CMe, OPh. CH, OPh, CH; CHz SPh. CHa
CHMeSPh. CH. CMe; SPh. CHz SPh, CHz: CHz SOPh. CH> CHMeSOPh. CHz CMe; SOPh, CH; CH:
S0O» Ph. CH, CHMeSO, Ph. CH: CMe: S0, Ph, CHz OCH2 Ph, CHz CH2 OCHz Ph, CH, CHMeOCH: Ph,
CH., SCH, Ph. CHz2 CH: SCHz Ph, CHz CHMeSCH: Ph. CH, SOCH; Ph. CH> CH; SOCH: Ph, CH:
CHMeSOCH> Ph, CH: SOz CH:; Ph, CH2 CH> SO> CH, Ph, CHz- CHMeSO: CH. Ph. CHz COPh, CHz
CH» COPh, CHMeCOPh, CHz COCH; Ph, CH2 CH2 COCH2 Ph. CHMeCOCH: Ph

Specific examples for the substituents R92 and R% of the compound of the present invention

Me. Et. Pr-n. Pr-iso. Bu-n, Bu-iso. Bu-sec. Bu-tert. Pen-n. Hex-n. CH, CH=CH,. CHz; CH=CHMe,
CH, CH=CHEt. CHz CH, CH=CHz. CH2 CH; CH=CHMe. CH, CH=CMez2. CHMeCH=CHz, CH:
CMe=CH,. CH. CMe=CHMe. CHMeCH=CHMe. CH: CMe=CHEt, CH; CH; CH=CMez. CH:
CMe=CMe,. CH2, C=CH, CH, C=CMe. CH, C=CEt. CHz CHz C=CH. CH> CH, C=CMe. CHMeC=CH,
CHMeC=CMe. CH» F. CHF,, CF3. CHz2 Cl. CH2 Br, CH2 CFz. CH> CHz F, CHz CHz CI. CHz CH2 Br. CF2
CF3. OMe. OEt, OPr-n, OPr-iso. SO2 Me. SO: Et. SO2 Pr-n. SO, Pr-iso. SO, NHMe, SOz NHEt. SO2
NHPr-n. SO2 NHPr-iso. SO; NMez. SOz NEtz. SO2 N(Pr-n)z. SOz NMeEt. SO> NMePr-n, CO2 Me, COz
Et. CO, Pr-n. COz Pr-iso. COz Bu-n. COMe. COEt. COPr-n. COPr-iso. COBu-n. CONHMe. CONHEL,
CONHPr-n. CONHPr-iso, CONMez . CONEtz. CON(Pr-n). CONMeEt. CONMePr-n, Ph. PhCH:z :
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Specific examples of -NR92R% wher in the substituents R%? and R® of the compound of the present

invention form a saturat d 3- to 7-membered heterocyclic ring together with the nitrogen atom to which they

are bonded

e

. O T
O D O

Specific examples for the substituent L of the compound of the present invention

H, Me, Et, Pr-n, CH2CH =CHa, CH2C=CH

Specific examples for the substituents B and D of the compound of the present invention

Me. Et. Pr-n. OMe. OEt. CH, F. CHF2. CFa. OCHF,. OCFs. F. Cl. Br. NHMe. NHEt. NHPr-n. OCH;
CFz. NMe>. OCBrF2. CH> CI. CH: F

Now, examples of the compound covered by the present invention will be presented in the following
Tables 1A, 1B, 1C, 2A, 2B, 2C, 3, 4A, 4B, 4C, 5, 6, 7, 8, 9, 10, 11 and 12. However, the compound of the
present invention is not limited to such examples. The symbols in these Tables have the following
meanings.

Me: methyl group, Et: ethyl group, Pr-n: n-propy! group, Pr-iso: isopropyl group, Bu-n: n-buty! group,
Bu-iso: isobutyl group, Bu-sec: sec-butyl group, Bu-tert: tert-butyl group, Pen-n: n-pentyl grup, Hex-n: n-
hexyl group, Hep-n: n-heptyl group, Pr-cyc: cyclopropyl group, Bu-cyc: cyclobutyl group, Pen-cyc:
cyclopentyl group, Hex-cyc: cyclohexyl group, and Ph: phenyl group,

Hexen—cyc:‘ , Penten-cyc:

Gn is the same as above G and represents the following Ga, Gb and Gc¢.
Ga = G1 to G90 (i.e. represents any one of G1 to G90)
Gb = G1 to G13 (i.e. represents any one of G1 to G13)
Gc = G1 to G6 (i.e. represents any one of G1 to G6)

27
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Table 1A

QSO:NH%NH—Gn

RS xN_

A xN_ Pt /kN_

R** CHas
N/ ?—‘N/
L K
CH. CH,
CH.O R“ R"

Tl W Lh

CH; CHa
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The compound of the present invention can be used as a herbicide for upland fields by any treating
method such as soil treatment, soil admixing treatment or foliage treatment. :

The dose of the compound of the present invention varies depending upon the application site, the
season for application, the manner of application, the type of weeds to be controlled, the type of crop
plants, etc. However, the dose is usually within a range of from 0.0001 to 10 kg, preferably from 0.005 to §
kg, per hectare (ha), as the amount of the active ingredient.

Further, the compound of the present invention may be combined with other herbicides, various
insecticides, fungicides, plant growth regulating agents, synergism agents and safeners at the time of the
preparation of the formulations or at the time of the application, as the case requires.

Particularly, by the combined application with other herbicide, it can be expected to reduce the cost
due to a decrease of the dose or 1o enlarge the herbicidal spectrum or obtain higher herbicidal effects due
to a synergistic effect of the combined herbicides. In such a case, a plurality of known herbicides may be
simultaneously combined. The herbicides of the type which can be used in combination with the compound
of the present invention, may, for example, be compounds disclosed in Farm Chemicals Handbook (1 990).

When the compound of the present invention is to be used as a herbicide, it is usually mixed with a
suitable carrier, for instance, a solid carrier such as clay, talc, bentonite, diatomaceous earth or fine silica
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powder, or a liquid carrier such as water, an alcohol (such as isopropanol, butanol, benzyl alcohol or furfuryl
alcohol), an aromatic hydrocarbon (such as toluene or xylene), an ether (such as anisole), a ketone (such as
cyclohexanone or isophorone), an ester (such as buty! acetate), an acid amide (such as N-methylpyr-
rolidone), or a halogenated hydrocarbon (such as chlorobenzene). If desired, a surfactant, an emulsifier, a
dispersing agent, a penetrating agent, a spreader, a thickener, an antifreezing agent, a coaguiation
preventing agent or a stabilizer may be added to prepare an optional formulation such as a liquid .
formulation, an emulsifiable concentrate, a wettable powder, a dry flowable, a flowable, a dust or a granule.

Cropland weeds to be controlled by the compound of the present invention include, for example,
Solanaceae weeds such as Solanum nigrum and Datura stramonium, Malvaceae weeds such as Abutilon
theophrasti and Side spinosa, Convolvulaceae weeds such as Ipomoea spps. e.g. lpomoea purpurea, and
Calystegia spps., Amaranthaceae weeds such as Amaranthus lividus and Amaranthus viridis, Compositae
weeds such as Xanthium strumarium, Ambrosia artemisiaefolia, Helianthus annuu, Galinsoga ciliat, Cirsium
arvense, Senecio vulgaris and Erigeron annus, Cruciferae weeds such as Rorippa indica, Sinapis arvensis
and Capsella Bursapastris, Polygonaceae weeds such as Polygonum Blumei and Polygonum convolvulus,
Portulacaceae weeds such as Portulaca oleracea, Chenopodiaceae woeds such as Chenopodium album,
Chenopodium ficifolium and Kochia scoparis, Caryophyllaceae weeds such as Stellaria media,
Scrophulariaceae weeds such as Veronica persica, Commelinaceae weeds such as Commelina communis,
Labiatae weeds such as Lamium amplexicaule and Lamium purpureum, Euphorbiaceae weeds such as
Euphorbia supina and Euphorbia maculata, Rubiaceae weeds such as Galium spurium, Galium aparine and
Rubia akane, Violaceas weeds such as Viola arvensis, Leguminosae weeds such as Sesbania exaltata and
Cassia obtusifolia, Graminaceous weeds such as Sorgham bicolor, Panicum dichotomiflorum, Sorghum
halepense, Echinochloa crus-galli, Digitaria adscendens, Avena fatua, Eleusine indica, Setaria viridis and
Alopecurus aegualis, and Cyperaceous weeds such as Cyperus rotundus and Cyperus esculentus.

Further, the compound of the present invention can be used as a paddy field herbicide by any treating
method such as irrigated soil treatment or foliage treatment. Paddy weeds include, for example, Alis-
mataceae weeds such as Alisma canaliculatum, Sagittaria trifolia and Sagittaria pygmaea, Cyperaceae
weeds such as Cyperus difformis, Cyperus serotinus, Scirpus juncoides and Eleocharis kuroguwai,
Scrothulariaceae weeds such as Lindemia pyxidaria, Potenderiaceae weeds such as Monochoria vaginalis,
Potamogetonaceae weeds such as Potamogeton distinctus, Lythraceae weeds such as Rotala indica, and
Gramineae weeds such as Echinochloa crus-galli.

The compound of the present invention can be applied to control various weeds not only in the
agricultural and horticultural fields such as upland fields, paddy fields or orchards, but also in non-
agricultural fields such as play grounds, non-used vacant fields or railway sides.

The compound of the present invention can easily be produced by selecting any one of the following
reaction schemes 1 to 5.

Reaction Scheme 1

L C£S0;NCO

HN
NG
2)
Q-H
or Q-H-HZ @ L

Q-S0: NHCNC
I G

(1:X=0)

In the above formulas, Q, G and L are as defined above, and Z is a halogen atom.

Namely, the amine (2) is reacted with chiorosulfonyl isocyanate in a solvent such as tetrahydrofuran,
dimethoxyethane, acetonitrile, propionitrile, dimethylformamide, dichloromethane, dichloroethane, benzene
or toluene and then reacted with the imine (3) or (4) in the presence of a base such as triethylamine,
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pyridine, sodium hydride, sodium methoxide, sodium ethoxide, sodium hydroxide, potassium hydroxide or
potassium carbonate, to obtain the compound of the pres nt invention (1:X = 0).

Reaction Scheme 2

~H @3 C2S0, NHCO: Y @
Q-H @ 2 2 . Q-SO. NHCOY
Q-H-HZ @ i
(6 : X=0)
/L
HN @
NG

(1 ::X=0)

In the above formulas, Q. G. L and Z are as defined above, and Y is a C1-¢ alkyl group or a phenyl group.

Namely, the reaction of the imine (3) or (4) with phenyl N-chlorosuifonyl carbamate (5:Y = pheny!
group) or an alkyl N-chlorosuffonyl carbamate (5:Y = lower alkyl group). is conducted by using the
carbamate derivative (5) in an amount of from 0.5 to 3.0 mols, per mo! of the imine (3) or (4). Preferably,
the amount is within a range of from 0.9 to 1.2 mols.

The reaction temperature may be selected optionally within a range of from -50°C to 100°C, but it is
preferably within a range of from -20° C to 30°C.

This reaction can be carried out by using various bases. The amount of the base is from 0.5 to 4.0 mols
per mol of the imine (3) or (4). .

A suitable base may, for example, be an organic base such as tristhylamine or pyridine, a metal
hydride such as sodium hydride, an inorganic base such as sodium hydroxide, potassium hydroxide or
potassium carbonate, or a metal alkoxide such as sodium methoxide or sodium ethoxide.

A suitable solvent for this reaction is a solvent inert to this reaction, for example, an aromatic
hydrocarbon such as benzene, toluene or xylene, a halogenated hydrocarbon such as dichloromethane,
chloroform or carbon tetrachloride, an ether such as ethyl ether, isopropyl ether, dioxane or tetrahydrofuran,
a nitrile such as acetonitrile or propionitrile, @ hydrocarbon such as petroleum ether, petroleum benzine or
n-hexane, a ketone such as acetone or methyl ethyl ketone, an ester such as ethyl acetate, or an amide
such as dimethylformamide, dimethylacetamide or hexamethyl phosphorous triamide.

These solvents may be used alone or in combination as a mixture.

Particularly preferred is an ether or an amide.

Then, the pheny! N-substituted iminosulfonyl carbamate (6:X = 0, Y = phenyl group) or the alkyl N-
substituted iminosulfonyl carbamate (68:X = O, Y = lower alkyl group) and the compound (2) are heated in
a solvent such as benzene, toluene or dioxane to obtain the compound of the present invention (1:X = O).

Reaction Scheme 3

o
] L
vyoCcN< T ®
\G /L
Q-SO. NH: ' Q-50. NHENL |
- | o)
' (1 : X=0)
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In the above formulas, Q, G, L and Y are as defined above.

Namely, the substituted iminosulfonamide derivative (7) is reacted with the carbamate derivative (8) in a
solvent such as acetone, acetonitrite or dioxane in the pres nce of an inorganic base such as potassium
carbonate or an organic base such as triethylamine or 1 ,8-diazabicyclo[5.4.0}-7<undecene (DBU) to obtain

5 the compound of the present invention (1:X = 0).

Reaction Scheme 4

10 Q—SOz NHz Q"SOz NH%OY
(N : X
(6)
1 L
’ N~ @
\\G //L

— Q—SOzNHCN\

20 X

In the above formulas, Q. G. L. X and Y are as defined above.

25 Namely, the substituted iminosulfonamide derivative (7) is reacted with chloroformic acid (thio)ester or
carbonic acid (thio)ester in a solvent such as acetone, methyl ethyl ketone, acetonitrile, dioxane or
tetrahydrofuran in the presence of a base such as potassium carbonate, triethylamine or pyridine to obtain
the compound (6). which is then heated together with the compound (2) in a solvent such as toluene,
benzene or dioxane to obtain the compound of the present invention (1).

Reaction Scheme 5
S=C=N-G (9
35> Q-S0. NH, : - Q—SOzNHﬁNHG
' (7) : | S
(1 :X=S, L=H)
40

In the above formulas, Q and G are as defined above.
Namely, the substituted iminosulfonamide derivative (7) is reacted with the isothiocyanate derivative (9)
in a solvent such as acetone, acetonitrile, dioxane or tetrahydrofuran in the presence of an inorganic base
45 such as potassium carbonate or an organic base such as tristhylamine or DBU, to obtain the compound of
the present invention (1:X = S, L = H).
The intermediates 1o be used in the present invention, i.e. the substituted iminosulfonamide derivative
(7), the phenyl N-substituted iminosulfonyl(thio)carbamate (6:Y = phenyl group) and the alkyl N-substituted
iminosulfonyl(thio)carbamate (6: Y = Cs—¢ alkyl group) are also novel compounds.
50 The substituted iminosulfonamide derivative (7) can be synthesized from an imine (3) or (4) by the
methods of the following Reaction Schemes 6 and 7.
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Reaction Schem 6

C£S0: NCO
tert—BuOH tert—BuNHSO. C2

Q—H

or Q—H -HZ @)
~ Q—-SO: NH-Bu-—tert

(10

In the above formulas, Q and Z are as defined above.

in the Reaction Scheme 6, the reaction of tert-butanot with chlorosulfonyl isocyanate can be conducted
by a method per se known, for example, in accordance with Japanese unexamined Patent Publication No.
1013231975.

The reaction of the imine (3) or (4) with tert-butylsulfamoyl chioride is carried out by using tert-
butylsulfamoy! chloride in an amount of from 0.5 to 3.0 mols per mol of the imine (3) or (4). Preferably the
amount is within a range of from 0.9 to 1.2 mols.

The reaction temperature may be selected optionally within a range of from -50°*C to 100° C. However,
the temperature is preferably within a range of from -20°C to 30-C.

This reaction can be conducted by using various bases. The amount of the base is from 0.5 to 4.0 mols
per mol of the imine (3) or (4). Preferably, the amount is within a range of from 0.8 to 2.5 mols. A suitable
base may, for example, be a metal hydride such as sodium hydride, an organic base such as triethylamine
or pyridine, an inorganic base such as sodium hydroxide, potassium hydroxide or potassium carbonate, or a
metal alkoxide such as sodium methoxide or sodium ethoxide.

A suitable solvent for the reaction is a solvent inert to this reaction, for example, an aromatic
hydrocarbon such as benzene, toluene or xylene, a halogenated hydrocarbon such as dichloromethane,
chioroform or carbon tetrachloride, an ether such as ethyl ether, isopropyl ether, dioxane or tetrahydrofuran,
a nitrite such as acetonitrile or propionitrile, a hydrocarbon such as petroleum ether, petroleum benzine or
n-hexane, a ketone such as acetone or methyl ethyl ketone, an ester such as ethy! acetate, or an amide
such as dimethylformamide, dimethylacetamide or hexamethylphosphorous triamide.

These solvents may be used alone or in combination as a mixture. Particularly preferred is an ether or
an amide.

Reaction Scheme 7

_ CF, CO. H
Q-SO, NH-Bu-tert Q-SO. NH,

(0 (7

In the above formulas, Q is as defined above.

In the Reaction Scheme 7, removal of the tert-butyl group is carried out by using trifluoroacetic acid.

The amount of trifluoroacetic acid may be selected optionally within a range of an equimolar amount to
an excess amount. Trifluoroacetic acid may be used as a solvent without any particular problem.

The reaction temperature may be selected optionally within a range of from -50°C to 80°C. The
temperature is preferably within a range of from -20°C to 30-C.

When a solvent is used for this reaction, a solvent inert to this reaction, for example, an aromatic
hydrocarbon such as benzene, toluene or xylene, a halogenated hydrocarbon such as dichloromethane,
chioroform or carbon tetrachioride, an ether such as sthyl ether, isopropyl ether, dioxane or tetrahydrofuran,
a nitrile such as acetonitrile or propionitrile, a hydrocarbon such as petroleum ether, petroleum benzine or
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n-hexane, a ketone such as acetone or methyl ethyl ketone, an ester such as ethyl acetate, or an amide
such as dimethylformamide, dimethylacetamide or hexamethylphosphorous triamide, may be used. These
solvents may be used alone or in combination as a mixture.

In Reaction Scheme 2, the phenyl N-chlorosulfonyl carbamate (5:Y = phenyl group) and the alkyl N-
chlorosulfonyl carbamate (5:Y = lower alkyl group) can be synthesized by a method known per se, for
example, in accordance with Chemische Berichte, vol. 96, p. 56 (1 963).

The imines (3) and (4) to be used as the starting materials for the above reaction, can be synthesized,
for example, in accordance with U.S. Patent 4,237,302, Journal of Chemical Society, p. 307 (1956),
Chemical and Pharmaceutical Bulletin, vol. 26, p. 3658 (1978), Journal of Organic Chemistry, vol. 30, p.
4298 (1965), East German Patent 291,757, Journal of American Chemical Society, vol. 93, p. 5552 (1971),
U.S. Patent 4,054,652, British Patent 752,003, Chemische Berichte, vol. 92, p. 1928 (1959), Journal of
Medicinal Chemistry, vol. 6, p. 266 (1963), Chemical Abstracts, vol. 64, 141716 (1966), and Belgian Patent
654,416.

As representative examples, synthetic schemes for 2-imino-3-ethoxythiazolidine hydrobromide, 2-imino-
3-n-propoxythiazolidine hydrobromide and 2-imino-3-methoxy-4,5-dimethyithiazoline hydrochloride will be
shown as Reaction Schemes 8, 9 and 10.

Reaction Scheme 8B

C2CO.CH,
CszONHz‘HCﬁ CszONHCOzCH:
K.CO,
Br Br . ,/COzCHs
C.HsON Br
N——
NaH/THF
H NgNH C0:CH
2 ‘ 2 / 2_ 3 ,NH
CszON S"' : 'HBI‘
NH.
C.HsOH
HB OH N—0 O
—AC :
: / .HBTr
Ns” NH
AN
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Reaction Scheme 9

5 C£CO.C.H:
l']'C:H'rONHa‘HCE n‘CsHvoNHCOzC2Hs
K.COs
Br Br /COzCsz
- n-C.H-:ON Br
15 N—
NaH/THF
S
20 I
H. NCNH. . CO.C:Hs
-/ _NH
ﬂ‘CaHvON S—C: HBr
~— NH.
25 C:HsOH
HBr-AcOH H
30 / /NH
n-C:H-ON S—C< -HBr
) NH.
35
/OC3H1‘D
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Reaction Scheme 10

s 9 NaSCN 0
CH,CCHCH: ~ CH.CCHCH:
C1 H,0, 80°%C SCN
.
CH,ONH,-HC1 CH.___ _OCH:
- 7/—/& SHC1
" C.HsOH, A cHY >s” YNH

20 THE BEST MODE FOR CARRYING OUT THE INVENTION

Now, syntheses of the compounds of the present invention will be described in detail as Reference
Examples and working Examples. However, the present invention is by no means restricted to such specific

Examples.
25

REFERENCE EXAMPLE a-1

Preparation of 2-imino-3-methytthiazol-4-ine hydroiodide
30

/C H 3
/ HI
35
S NH

40 In 125 m! of dimethylformamide, 50 g (0.5 mol) of 2-aminothiazole was dissolved, and 80 g (0.63 mol)

of methyl iodide was added thereto at room temperature. The mixture was further stirred at room
temperature for 48 hours. Then, 1000 mi of ethyl acetate was added to the reaction mixture. Formed
crystals were collected by filtration, washed with ethyl acetate and then dried to obtain 105 g of 2-imino-3-
methylthiazol-4-ine hydroiodide.
45 Metlting point: 181 - 183°C
The 2-imino-3-methylthiazol-4-ine hydroiodide was neutralized with potassium carbonate to obtain 2-
imino-3-methylthiazol-4-ine.
Boiling point 55 - 60 ° C/TmmHg

50

55
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REFERENCE EXAMPLE a-2

Preparation of 2-imino-3-n-butylthiazolidine

C«Hsn
/

N
SXNH

In 25 m! of dimethylformamide, 8.2 g (80 mmol) of 2-amino-2-thiazolidine was dissolved, and 18.4 g
(100 mmol) of n-butyl iodide was added thereto at room temperature. The reaction mixture was heated and
stirred at 60°C for 10 hours and then left to cool to room temperature. The reaction mixture was added to
300 ml of ethyl acetate, and the mixture was stirred at room temperature for 10 minutes. A formed oily
substance was separated by decantation from the ethyl acetate solution, and the same operation was
repeated twice. Then, ethy! acetate contained in the oily substance was distilled off under reduced pressure
to obtain 2-imino-3-n-butylthiazolidine hydroiodide as a crude product.

Then, the 2-imino-3-n-butylthiazolidine hydroiodide was stirred together with 5.28 g (80 mmol) of 85%
potassium hydroxide in 300 ml of methanol at room temperature for one hour. Methanol was distilled off
under reduced pressure. Then, 200 ml of chloroform was added to the residue, and precipitated insoluble
matters were removed by filtration. Chioroform was distilled off under reduced pressure, and 6.9 g of 2-
imino-3-n-butylthiazolidine was obtained by distillation under reduced pressure.

Boiling point: 85 - 89 * C/0.26 torr

REFERENCE EXAMPLE a-3

Preparation of 2-imino-1,3-dimethylimidazol-4-ine hydrochloride

CHa:
/

/l .HC ¢
N/ NNH

I
CHa.

16.9 g (150 mmol) of creatinine was dissolved in 100 ml of N,N-dimethylformamide. Then, 27.6 g (194
mmol) of methyl iodide was added thereto, and the mixture was heated to 50°C and stirred at that
temperature for 2 hours and further at room temperature overnight. To the reaction mixture, 500 mi of ethyl
acetate was added, and crystals were collected by filtration. The obtained crystals were washed with ethy!
acetate and dried to obtain 26.2 g of 2-imino-1,3-dimethylimidazolidin-4-one hydroiodide as white crystals.

Then, to 150 ml of a methano! solution containing 5.17 g (78.4 mmol) of 85% potassium hydroxide, 20
g (78.4 mmol) of 2-imino-1,3-dimethylimidazolidin-4-one hydroiodide was added, and the mixture was
stirred at room temperature for 20 minutes. The solvent was distilled off under reduced pressure. Then, to
the residue, 200 m! of chloroform was added, and insoluble matters were fitered off. The filtrate was dried
over anhydrous magnesium sulfate, and the solvent was distilled off under reduced pressure to obtain 9.0 g
of 2-imino-1,3-dimethylimidazolidin-4-one.

800 mg (21.0 mmol) of lithium aluminum hydride was suspended in 20 ml of dry tetrahydrofuran, and
200 ml of a dry tetrahydrofuran solution containing 1.5 g (11.8 mmol) of 2-imino-1 ,3-dimethylimidazolidin-4-
one, was added thereto at room temperature. The mixture was stirred at the same temperature ovemight.
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Then, to the reaction mixture, 10 ml of ethyl acetate and then 5 ml of water wer carefully added, and
insoluble matters were filt red off. Th filrate was adjusted to pH 3 with concentrated hydrochloric acid,
and then the solvent was distilled off under reduced pressure. Obtained crystals were washed with a solvent
mixture of sthyl ether and ethanol to obtain 1.2 g of 2-imino-1 .3-dimethylimidazol-4-ine hydrochloride.
Melting point: 168 - 171°C

The structures and the physical property values or characteristics of the compounds prepared by the
same methods as the above Reference Examples a-1 to a-3 are presented in Tables 13a-1, 13a2-2 and 13a-
3.

Table l1l3a-1

Rlz N/Rol
/ /K -HZ
R*? S NH
: Physical perty values

R R Re Az raeraas
CzHs H H HI m.p. 113-114 °C
CsH+-n H H HI m.p. 99—101 °C
CH.Ph H H HBr m.p. 153—155 °C
CH.CO.CH: H H HBr m.p. 174—177 °C
CH.CH=CH: H H HI m. p. 113—116 °C
CH.C=CH H H HBr m.p. 148—153 °C
CH,C0,CaHs H H HBr - m.p. 166—167 °C
CH(CHs)CO.C2H: H H HBr m.p. 138—141 °C
CH.COCH. H H HBr m.p. 139-141 °C
CH, CHa H HI m. p. 157—-160 C
CH, CH, CH, HI m. p. 208—-210 °C
CsH+-n CH, H HI M. p. 166—168 °‘C
C«Hs—n H H HI m.p. 55— 58 °C
CsHii-n H — b. p. §7—100 °C

: /0.9 torr
CH.CH=CHCH H . HBr m.p. 127—128 °C
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Table 13a-1 continued

Physical property. values

R*! R*? R*? HZ or characteristics
° CH. CH=CHPh H H HBr n.p. 125—129 °C
CH.CH20CH, H H HBr mp. 141—142 °C
CsH:i—n CH, CH, HI m. p. 135—138 °C
10
CHs Ph H HI mp. 235—238 °C
CHs H Cl Hi m.p. 225—228 °C
CH.COPh H HBr mp. 207—208 °C
15 -
CH.OCH:Ph H HC! m.p. 98—104 °C
CH, H Br H1 m.p. 223—225 °C
20 C:H-:-n H Cl Hi m. p. 182—184 °C
CH(CHs) 2 H H — b.p. 75—78 °C
: ‘ /0.8 torr
CH.CN H H HBr m.p. 154—155 °C
CH.CH(CHJ) H H — b.p. 78—81 °C
% ’ e /0.3 torr
CeHia-n H H — b.p. 110—112 °C
/0. 45torr
CH(CH:)C:Hs H H - b. P. 83—90 °C
CH,OCH H H b @0' glto%
— p. =
% o /0.5 torr
CH.C(C1)=CH. H H HC1 m.p. 155—1598 °C
CH.CH=CHC1 H H HCl1 m.p. 60—66 °C
35 CH2SCHa H H —_ b.p. 82—85 °C
/0.6 torr
' CH.C(CHs)=CH: H H HC} m.p. 114—118 °C
CH2CH=C(CH3) 2 H H —_ b.p. 90-102 °C
/0.3 torr
40 CHs H CHs HI m. p. 179—181 ‘C
CnH':‘l'l H CH: Hi m p. 152154 °C
CHs H OCH, Hl m.p. 158—160 °C
45 CH2zPh-0Me-p H H HC1 m.p. 163—165 °C
CH.Ph-Cl-p H H HC1 m.p. 157-159 °C
CH.C(Br)=CH. H H HBr m.p. 165168 °C
50
55
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Table 13a-1 continued

Physical property values

s R*! R*? R*? HZ  or characteristics
CH.CH.Ph H H HBr m.p. 144—145 °C
CH.0C-Hs H H HCI m.p. 95—97 °C
o CH2C* CCHs H H HBr  m.p. 167—169 C
Table 13a-2
15 —_—
R-4 N/Rll
* -HZ
20 R*® S NH
al - . Physical property values
R*! Re¢ R*® HZ or :LS}::racterisetics " .
25
CH, H H HI m.p. 147—150 °C
C:H+-n H H HI m.p. 119—123 °C
CH.CH=CH. H H HI m.p. 111—-116 °C
30 CH.C=CH H H HBr m.p. 118—122 °C
C.Hs H H . — b.p. 78—83 °C
/0.9 torr
CH.COCHa H H HBr m.p. 233-237 °C
35 CsHii-n H H - b. p. 95~-96 °C
/0.25torr
CH.CH=CHCH, H H — b.p. 85—90 °C
/0.2 torr
CeHia-n H H — b.p. 109—110 °C
0 /0.4 torr
CHs H CH, - Pale yellow oil
C,Ha-n H CH, - Pale yellow oil
] CH.0CH, H H HC1 White "solid
4 .
CH.C(C1)=CH: H H HC1 m.p. 150—155 °C
CH.CH=CHC1 H H HC1 mp. 131—-133 °C
50 Ph H H HC1 m.p. 224—226 °C
55
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Tabl 13a-3

R (% . /R al
° /A 5& -HZ
R*? N NH
I|2 s b
10
. s . . Physical property values
R R* R* . R** HZ or ychargg;gg‘ stics
* CaHs H H CHs HCI Pale yellow solid
CsHa-n H H CHa HCl © Pale yellow solid

20

REFERENCE EXAMPLE b-1

Preparation of 2-imino-3-n-propylthiadiazol-4-ine hydroiodide

25

/C :Ha+n

7N\ cHI
” | '\s)¥NH |

35 In 40 ml of dimethylformamide, 8.1 g (80 mmol) of 2-aminothiadiazole was dissolved, and 17.0 g (100
mmol) of n-propyl iodide was added thereto at room temperature. The mixture was heated at 60°C for 30
minutes and then left to cool, and then it was stirred at room temperature for 24 hours. Then, to the reaction
mixture, 500 m! of ethyl acetate was added. Formed crystals were collected by filtration, washed with ethyl
acetate and then dried to obtain 13.1 g of desired 2-imino-3-n-propylthiadiazol-4-ine hydroiodide.

a0 Melting point: 121 - 124°C )

The structures and the physical property values of the compounds prepared by the same method as in
the above Reference Example b-1 are presented in Table 13b. .

45
50

55
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Table 13b
Rb!
N—N~—
AN
R®? S NH
10
) Physical property values
R*! R*? HZ or ycs}:zc;racit)eristics

CHs H HI © mp. 221—-227 °C
5 CH.CH=CH: H HBr m. p. 131—132 °C

CH.C=CH H HBr m. p. 114—117 °C-

CH.COCHs H HBr m.p. 198—200 °C
20 CHa CHs HI m.p. 117—121 °C

“—25 REFERENCE EXAMPLE c-1

Preparation of 2-imino-3-n-propoxythiazolidine hydrobromide

30

/OC3H1'D
N

( * -HBr
S NH

22 g (197 mmol) of n-propoxyamine hydrochloride was dissolved in 100 ml of water, and 200 ml of
ethylene dichloride was added thereto. Then, 27.2 g (197 mmol) of potassium carbonate was added in
several times under cooling, and then 21,3 g (196 mmol) of ethyl chioroformate was dropwise added thereto

40 at a temperature of not higher than 10° C. After raising the temperature to room temperature, the mixture
was further stirred at the same temperature for 4 hours. The ethylene dichloride layer was separated, and
then the aqueous layer was extracted twice with 100 mi of chloroform. The ethylene dichloride layer and the
chloroform layer were put together, and washed with a saturated sodium chloride aqueous solution, and
then dried over anhydrous sodium sulfate. Then, the solvent was distilled off under reduced pressure. 27 g

45 of ethyl N-n-propoxycarbamate was obtained by distillation under reduced pressure.

Boiling point: 88° C/2.5 mmHg

8.73 g (218 mmol) of 680% sodium hydride was suspended in 200 mi of dry tetrahydrofuran, and 50 mi
of a dry tetrahydrofuran solution containing 26.7 g (182 mmol) of ethyl N-n-propoxycarbamate, was
dropwise added thereto under cooling with ice at a temperature of not higher than 10° C. After raising the

50 temperature to room temperature, the mixture was stirred at the same temperature for 20 minutes and again
cooled with ice. Then, 121.4 g (646 mmol) of 1,2-dibromoethane was added all at once. The temperature
was gradually raised and then the mixture was refluxed under heating for 2 hours. the mixture was left to
cool to room temperature, and the solvent was partially distilled off under reduced pressure. The residue
was poured into 100 mi of ice water and extracted three times with 100 mi of chloroform. The chloroform

s5 layer was washed with a saturated sodium chloride aqueous solution and then dried over anhydrous sodium
sulfate. The solvent was distilled off under reduced pressure, and th n 42.0 g of ethyl N-(2-bromoethyl)-N-
n-propoxycarbamate was obtained by distillation under reduced pressure.
Boiling point: 97 * C/0.4 mmHg

35
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A mixture comprising 41.7 g (164 mmot) of ethyl N-(2-bromoethyl)-N-n-propoxycarbamate, 16.2 g (213
mmol) of thiourea and 200 ml of ethanol, was refluxed under heating for 5 hours. The mixture was left to
cool, and then the solvent was distilled off under reduced pressure. Then, 300 ml of chioroform was added
to the r_sidue, and the mixture was stirred at room temperature for 10 minutes. After removing insoluble
matters by filtration, chloroform was distilled off under reduced pressure. To the residue, ethy! ether and a
small amount of water were added for crystallization. Then, the crystals were collected by filtration to obtain
50 g of S-[2-(N-ethoxycarbonyI-N-n-propoxy)aminoethyl]-isothiuronium hydrobromide.

Meiting point: 74 - 76°C .

5.0 g (152 mmol) of S-[Z-(N-ethoxycarbonyl-N-n-propoxy)aminoethyl]isothiuronium hydrobromide and
0.27 g (15.0 mmol) of water were added to 30 mi of a 30% hydrogen bromide/acetic acid solution, and the
mixture was heated and stirred at 55°C for 4 hours. The mixture was left to cool, and acetic acid was
distilled off under reduced pressure. To the residue, ethyl ether and a small amount of ethanol were added
for crystallization. The crystals were collected by filtration to obtain 3.8 g of S-[2-(N-n-propoxy)aminoethyl}-
isothiuronium hydrobromide.

Melting point: 112 - 113°C

3.8 g (14.7 mmol) of S-[2-(N-n-propoxy)aminoethyl}-isothiuronium hydrobromide was added to 60 ml of
ethanol, and the mixture was refluxed under heating for 3 hours. The mixture was left to cool, and then
ethanol was distilled off under reduced pressure. To the residue, ethyl ether and a small amount of ethanol
were added for crystallization. The crystals were collected by filtration to obtain 3.2 g of 2-imino-3-n-
propoxythiazolidine hydrobromide.

Melting point: 117 - 118°C

REFERENCE EXAMPLE c-2

Preparation of 2-imino-3-methoxy-4-methylthiazol-4-ine hydrochloride

CH, _OCH,
N

/ )% “HC I

S NH

5.67 g (70 mmol) of sodium thiocyanate was dissolved in 12 ml of water, and the solution was heated to
80°C. 5.55 g (60 mmol) of chloroacetone was dropwise added thereto over a period of one hour, and the
mixture was stirred at the same temperature for 3 hours. The mixture was cooled to room temperature, and
then 60 ml of ethyl ether was added thereto. The aqueous layer was separated and removed. The ethyl
ether layer was washed twice with 10 ml of water, and then the solvent was distilled off under reduced
pressure to obtain 6.0 g of thiocyanoacetone.

230 g (20 mmol) of thiocyanoacetone and 1.67 g (20 mmol) of methoxyamine hydrochloride were
dissolved in 10 mi of ethanol, and the solution was refluxed under heating for 5 hours. Ethanol was distilled
off under reduced pressure. Then, to the obtained residue, 50 mi of ethyl acetate was added. Precipitated
crystals were collected by fitration to obtain 3.34 g of 2-imino-3-methoxy-4-methylthiazol-4-ine hydrochlo-
ride.

Melting point: 145 - 155 ° C (decomposed)

The structures and the physical property values of the compounds prepared by the same methods as

in Reference Examples c-1 and c-2 are presented in Tables 13c-1, 13c-2 and 13c-3.
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Table l3c-1

R<? N,o—R°l
5 * hd H Z
R<*” ™S~ "NH
0 ¢ e e Physical rt alue
R<! Re? Re? HZ or characl::x)'fs?:icz vetues
C2Hs H H HBr m.p. 175—176 °C
* CH(CH3)» H H HBr mp. 150—152 °C
CH, H H HBr Pale -yellow glassy
C.Ho-n H H HBr mp. 97—98°C
20
CH.C=CH H H HBr m p. 139—-140 °C
CH.CH=CH. H H HBr m.p. 1389—140 °C
2 CH.CH=CHC1 H H HBr m p. 145—150 °C
CH.CH(CH3) . H H HBr mp. 110—111 C
CsHyi-n H H HBI‘ 0il
30 CH.C(C1)=CH. H H HBr m p. 169—170 °C
CH.Ph H H HBr m.p. 167—168 °C
Table 13c—-2
35 _—
) R ¢S R o O - R €1
N/
-HZ
© L
Re¢” >SS "NH
Physical property values
45 R*! Re* R«* R«¢ HZ or c}:aracteristics
C.Hs H H H HBr M. p. 209—210 °C

50
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Table 13c-3

Re'l N/O_RC!

/ /x -HZ
Re* S NH

e c Physical property values
R®! R’ R- HZ or characteristics
CHs - CHa - CHa HC1 m.p. 150—155 °C
(decomposed)

REFERENCE EXAMPLE d-1

Preparation of 3-methyl-2-iminothiazolidin-4-one hydroiodide

O ) /CHS
N
PN
S NH

11.6 g (0.1 mo!) of pseudothiohydantoin was suspended in 150 ml of dimethylformamide, and 17 g
(0.12 mol) of methyl iodide was added thereto. Then, the mixture was stirred at 60°C for one hour. After
being left to cool, the reaction mixture was poured into 1000 mi of ethyl acetate, and precipitated crystals
were callected by filtration to obtain 15 g of 3-methyl-2-iminothiazolidin-4-one hydroiodide as pale yellow
crystals. Melting point: 237 - 238°C )

REFERENCE EXAMPLE d-2

Preparation of 1-methyl-3-n-propyi-2-iminoimidazolidin-4-one hydroiodide

0 _—~CsHq-n
N

N
N NH

I
CH,

9.04 g (80 mmol) of cr-atinine was suspended in 50 mi of dimethylformamide, and 17.0 g (100 mmol)
of n-propyl iodide was added thereto. Then, the mixture was heated and stirred within a range of from 70°C
to 80+ C until creatinine was completsly dissolved. The mixture was left to cool, and 500 m! of ethyl acetate
was added thereto. Precipitated crystals were collected by filtration to obtain 10.6 g of 1-methyl-3-n-propyl-
2-iminoimidazolidin-4-one hydroiodide.

Melting point: 159 - 161°C
The 1-methyl-3-n-propyl-2-iminoimidazolidin-4-one hydroiodide was neutralized in accordance with the
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following method to obtain 1-methyl-3-n-propyi-2-iminoimidazolidin-4-one.

2.83 g (10 mmol) of the 1-methyl-3-n-propyl-2-iminoimidazolidin-4-on hydroiodide was added to 25 m!
of methanol containing 0.66 g (10 mmol) of 85% potassium hydroxide, and the mixture was stirred at room
temp rature for one hour. Methanol was distilled off under reduced pressure, and chloroform was added to
the residue. Precipitated crystals were removed by filtration. Chloroform was distilled off under reduced
pressure to obtain 1.16 g of 1-methyl-3-n-propyl-2-iminoimidazolidin-4-one as an oily substance.

The structures and the physical property values of the compounds prepared by the same methods as
in Reference Exampies d-1 and d-2, are presented in Table 13d.

Table 134
/Rdl
Os—nN
* -HZ
R~ N TNH
1.
d d d Ph i 1 t a.l
R R R HZ o characteristics
CH, H CHs H[ m. p. 215-216 °C
Csz H CH: ’ HI m. p. 220 — 222 °C
CHzCH=CHz H CH: HBr m. p. 117—-119 °C
CH.C=CH H CHa HBr m p. 228—230 °C
CH.COCH, H CHs. HBr m.p. 188—190 °C
CH2C0.CH; H CHs HBr m. p. 201—-203 °C
CH.0CH, H CHs HC1 mp. 198—199 °C
CH.SCH3 H CHs HCl m.p. 200—210 °C
(decomposed)
184
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REFERENCE EXAMPLE e-1

Preparation of 3,6-dihydro-3-n-propyl-2H-1,3-thiazin-2-imine

/C 3H1—n
N

A

S NH

=

1.3 g (11.4 mmol) of 2-amino-6H-1 3-thiazine was dissolved in 4 mi of dimethylformamide, and 2.4 g
(14.1 mmol) of n-propyl iodide was added thereto. The mixture was heated at 50 C for one hour and then
stirred at room temperature overnight. To the reaction solution, 100 mi of ethyl acetate was added, and the
mixture was stirred and then left to stand still. Then, the ethyl acetate layer was separated and removed by
decantation. Then, the residual oily substance was dissolved in 50 mi of methanol, and 30 ml of a methanol
solution containing 0.75 g (11.4 mmol) of 85% potassium hydroxide, was added thereto at room tempera-
ture. The mixture was further stirred at the same temperature for one hour, and then methanol was distilled
oft under reduced pressure. To the residue, 60 ml of chloroform was added, and insoluble matters were
removed by filtration. Then, the filtrate was concentrated under reduced pressure. The residual oily
substance was purified by alumina column chromatography (eluent: chloroform) to obtain 0.4 g of 3.6-
dihydro-3-n-propyl-2H-1,3-thiazin-2-imine as an oily substance.

REFERENCE EXAMPLE 2-e

Preparation of 3,45 6-tetrahydro-3-methyl-2H-1,3-thiazin-2-imine

~CH,
N

B

NH

3.13 g (27 mmol) of 2-amino-4,5-dihydro-6H-1,3-thiazine was dissolved in 20 ml of isopropyl alcohol,
and 4.26 g (30 mmol) of methyl iodide was added thereto. The mixture was refluxed under heating for one
hour, and then left to cool. The solvent was distilled off under reduced pressure. Then, the residual oily
substance was dissolved in 200 ml of methanol, and a 70 ml of a methanol solution containing 1.68 g (25.5
mmol) of 85% potassium hydroxide, was added thereto at room temperature. The mixture was stirred at the
same temperature for 5 minutes, and then methanol was distilled off under reduced pressure. To the
residue, 300 mi of chloroform was added and then dried over anhydrous sodium sulfate. inorganic
substances were removed by filtration, and then chloroform was distilied off under reduced pressure to
obtain 3 g of 3,4,5,6-tetrahydro-3-methyl-2H-1,3-thiazin-2-imine as a pale red oily substance.

The structures and the characteristics of the compounds prepared by the same methods as in
Reference Examples e-1 and e-2, are presented in Tables 13e-1 and 13e-2.
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Table l3e-l

5 R 2
.3 ol
R ~ _R
N
10 R ¢ S /LN H
. ; +  Physical property values
R*! R<? R*? R* or ch ist
75 0il
CHs H H H f
CH.OCHs - H H H on
20
Table l3e-2
25
R e8
e9 - : e
R _R
20 /NL
R« S NH
35 Physical property values
] ) «$ c10
R* R* R R or characteristics
CsHa-n H H H Oil
40
REFERENCE EXAMPLE f-1
45 - Preparation of 2-imino-3-methyloxazolidine hydroiodide
CH.
-
N
50 k - H 1
O NH
55 15 g (122 mmol) of 2-amino-2-oxazoline hydrochloride was stirred with 8.4 g (128 mmol) of 85%

potassium hydroxide in 400 ml of methano! at room temperature for one hour. Methanol was distilled off
under reduced pressure, and then 500 mi of chloroform was added. Precipitated insoluble substances were
removed by filtration. Chloroform was distilled off under reduced pressure to obtain 10.5 g of 2-amino-2-
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oxazoline.

Then, 10.5 g of 2-amino-2-oxazoline was dissolved in 40 mi of dimethylformamide, and 22 g (155
mmol) of methyl iodide was added thersto at room temperature. The mixture was further stirred at room
temperature for 48 hours. Then, 1000 ml of thyl acetate was added to the reaction mixture. Formed
crystals were collected by filtration, washed with ethyl acetate and then dried to obtain 23 g of 2-imino-3-
methyloxazolidine hydroiodide.

Melting point: 165 - 169°C

The structures and characteristics of the compounds prepared by the same method as in Reference

Example f-1 are presented in Table 13f.

Table 13f
R!S N /R 11
* -HZ
Rt @) NH
Physical propert al
R R’ R' HZ or yc]iaracteris?i'cz vaies
CH.CH=CH. H _H  HBr Glassy

REFERENCE EXAMPLE g-1

Preparation of N,N-dimethy!l-S-methylisothiourea hydroiodide

SCH
CHs __ ?

CH,” SNH-H]I

35 g (0.5 mol) of N,N-dimethylcyanamide was dissolved in a mixed solution of 70 ml of pyridine and 70
mi of triethylamine, and the solution was heated to 60 * C. Hydrogen sulfide gas was introduced thereinto for
30 minutes. Then, the reaction mixture was left to cool to room temperature, and 300 ml of ethyl ether was
added thereto. Precipitated crystals were collected by filtration and then washed with ethyl ether to obtain
48 g of N,N-dimethylthiourea as pale brown crystals.

Melting point: 163 - 164°C.

10.4 g (0.1 mol) of N,N-dimethylthiourea was suspended in 80 ml of ethanol, and 17 g (0.12 mol) of
methyl iodide was added thereto. The mixture was refluxed under heating for 30 minutes. The reaction
mixture was left to cool to room temperature, and then the solvent was distilled off under reduced pressure.
The obtained crystals were washed with ethyi ether, collected by filtration and dried to obtain 20 g of N,N-
dimethyl-S-methylisothiourea hydroiodide as yellow crystals. '

Melting point: 84 - 85°C
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REFERENGCE EXAMPLE g-2

Preparation of N-ethyl-N-m_thyi-S-methylisothiourea hydroiodide

SCH. .
CHas

N
C.H:” XNH - -HI

7.08 g (120 mmol) of N-ethyl-N-methylamine was dissolved in 80 ml of dry acetone, and the solution
was cooled to 0*C. 13.1 g (100 mmol) of ethoxycarbonyl isothiocyanate was dropwise added thersto. Then,
the reaction temperature was raised to room temperature, and the mixture was further stirred at the same
temperature for 2 hours. The solvent was distilled off under reduced pressure. To the obtained residue, 80
ml of concentrated hydrochloric acid was added. The reaction temperature was raised to 80°C, and the
mixture was further stirred at the same temperature for 5 hours. Then, it was cooled to 0°C, and then
ammonium carbonate was gradually added to neutralize the reaction mixture (pH = 6 to 7). After adding a
small amount of water, the mixture was extracted three times with 100 mi of ethyl acetate. The ethyl acetate
layer was washed with water and then dried over anhydrous sodium sulfate. Then, the solvent was distilled
off under reduced pressure. Obtained crystals were washed with a solvent mixture of ethanol/n-hexane to
obtain 5.8 g of N-ethyl-N-methylthiourea as white crystals. Melting point: 124 - 125°C

5.8 g (49 mmol) of N-ethyl-N-methylthiourea was dissolved in 10 mi of N ,N-dimethyformamide. 8.8 g
(62 mmol) of methy! iodide was added at room temperature, and the mixture was stirred at room
temperature for 15 hours. 500 ml of ethyl acetate was added to the mixture, and precipitated crystals were
collected by filtration and then washed with ethyl acetate to obtain 3.1 g of N-ethyl-N-methyl-S-
methylisothiourea hydroiodide as pale yellow crystals.

Melting point: 94 - 97°C

REFERENCE EXAMPLE g-3

Preparation of N-methoxy-N-methyl-S-methylisothiourea hydroiodide

S CHa,
CHa __ /

N-C_
CH.0 —~ XNH:-HI

1.83 g (30 mmol) of N-methoxy-N-methylamine was dissolved in 20 mi of dichloromethane, and the
solution was cooled to 0°C. 3.93 g (30 mmol) of ethoxycarbony! isothiocyanate was dropwise added
thereto. Then, the reaction temperature was raised to room temperature, and the mixture was further stirred
at the same temperature for 15 hours. The solvent was distilled off under reduced pressure, and to the
obtained residue, 20 ml of concentrated hydrochioric acid was added. The reaction temperature was raised
to 80°C, and the mixture was further stirred at the same temperature for 5 hours. Then, the mixture was
cooled to 0°C, and then ammonium carbonate was gradually added to neutralize the reaction mixture (pH
= 6 to 7). After adding 10 mi of water, the mixture was extracted three times with 50 mi! of ethyl acetate.
The ethy! acetate layer was washed with water and then dried over anhydrous magnesium sulfate. Then,
the solvent was distilled off under reduced pressure to obtain 2.0 g of N-methoxy-N-methylthiourea as pale'
yellow crystals. Melting point: 30 - 32°C

1.76 g (14.7 mmol) of N-methoxy-N-methylthiourea was dissolved in 5 ml of N,N-dimethylformamide.
2.09 g (14.7 mmol) of methy! iodide was added thereto at room temperature, and the mixture was stirred at
room temperature for 15 hours. 500 mi of ethyl acetate was added thereto, and precipitated crystals were
collected by filtration and then washed with ethyl acetate to obtain 2.7 g of N-methoxy-N-methyi-S-
methylisothiourea hydroiodide as pale yellow crystals.

188

BNSDOCIO: <EP___0592676A1_|_>



EP 0 592 676 A1l

Melting point: 122 - 124°C
The structures and physical property values or characteristics of the compounds prepared by the same
methods as in Reference Examples g-1 to g-3 are presented in Table 13g.

5 Tablle 13g
X s—R“qu
0 RUSNZdL
Rc: \NH
Phvysical rt al
1 R*! R** R* HZ o omemscionotios o0
C.Hs CHs CHs - HI mp. 93-94°C
20 CsH+-n ) CHs ] CHs ) HI m. p. 54—-55C
CH.CH=CH. CHs CH, HBr mp. 148—148 °C
CH.C=CH CHs CHs HBr mp. 113—114 °C
» - CHs CHaCO CHs - Glassy
' CHa — (CH2) s — HI m.p. 121-123 °C
éo CHs CsH:-n CHs HI m. p. 126—127 °C
' CHa Ph CH. HI mp. 170-173 °C
CHa C.Hs0 CHa HI mp. 114—115 °C
35 CHa n-C;H.0 CHs HI m.p. 75—76C
' CHs CH.=CHCH. CHa HI mp. 116—118 °C
40

45

50

55
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EXAMPLE a-1

Preparation of 1-(3-methyl-4-thiazoline—2-su|fonylimino)—3-(4,6—dimethoxypyrimidin~2-yl)urea
CH;
N OCH:
N

S}\N—SOzNHﬁNH / \ No. 1-a
I _
OCH,

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 20 ml of dry tetrahydrofuran,
and 1.42 g (10 mmol) of chlorosulfonyl isocyanate was dropwise added thereto within a range of from
-10*-C to -5° C. The reaction temperature was raised to 0° C, and the mixture was stirred for 5 minutes. The
reaction mixture was again cooled to -30° C, and 1.14 g (10 mmol) of 2-imino-3-methyithiazol-4-ine and 1.11
g (11 mmol) of triethylamine dissolved in 10 ml! of dry tetrahydrofuran were dropwise added thereto. The
reaction temperature was raised to room temperature, and the mixture was further stired at the same
temperature for one hour. Then, the solvent was distilled off under reduced pressure. Then, water was
added to the obtained residue. Precipitated crystals were colliected by fittration and washed with acetonitrile
to obtain 1.5 g of desired 1-(3-methyI-4-thiazoline-2-suIfonylimino)-3-(4.6-dimethoxypyrimidin-2-yl)urea.
Melting point: 214 - 215°C

EXAMPLE a-2
Preparation of 1-(3-n-propyI-4-thiazoline-2-su|fonylimino)-3-(4,6-dimethoxypyrimidin-2—yl)urea

CisH:—n

J/
g—N OCH,
A )
S N—SOzNHﬁNH 7 \ No. 2-a
ONTN
- OCH,

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 30 ml of dry tetrahydrofuran,
and 1.42 g (10 mmol) of chiorosulfonyl isocyanate was dropwise added thereto at a temperature of not
higher than -20°C. The reaction temperature was raised to 0° C, and then the mixture was cooled again to
a temperature of not higher than -20°C. Then, 270 g (10 mmol) of 2-imino-3-n-propylthiazol-4-ine
hydroiodide and 2.22 g (22 mmol) of triethylamine dissolved in 30 mi of dry tetrahydrofuran were dropwise
added thereto. The reaction temperature was raised to room temperature, and the mixture was further
stirred at the same temperature for one hour. Then, the solvent was distilled off under reduced pressure.
Then, water was added to the residue, and the mixture was extracted three times with chloroform. The
chloroform layer was washed sequentially with water and a saturated sodium chloride aqueous solution and
then dried over anhydrous sodium sulfate. Then, the solvent was distilled off under reduced pressure. The
obtained crystals were washed with ethyl ether to obtain 3 g of desired 1-(3-n-propyl-4-thiazoline-2-
sulfonylimino)-3-(4,6-dimethoxypyrimidin-2-yl)urea.

M lting point: 166 - 167 °C
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EXAMPLE a-3

Preparation of 1-(3-n-butylthiazolidine-z-sulfonylimino)—3-(4,6-dimethoxypyrimidin-z-yl)urea

C:Hs—n

/
OCH:
N N

s>\N—sozNHﬁNH / \ No. 40-a
© OCH,

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 40 ml of dry tetrahydrofuran,
and 1.42 g (10 mmol) of chlorosulfony! isocyanate was dropwise added thereto at -40°C. The reaction
temperature was raised to 0°C, and then the reaction mixture was cooled again to - 60°C. Then, 1.90 g (12

-mmol) of 2-imino-3-n-butylthiazolidine suspended in 40 ml of dry tetrahydrofuran containing 1.33 g (13

mmol) of triethylamine, was added thereto. The reaction temperature was raised to room temperature, and
the mixiure was further stirred at the same temperature for one hour. Then, the solvent was distilled off
under reduced pressure. Then, water was added to the residue, and the mixture was extracted three times
with chioroform. The chloroform layer was washed sequentially with water and a saturated sodium chloride
aqueous solution, and then dried over anhydrous sodium sulfate. Then, the solvent was distilled off under
reduced pressure. The obtained crystals were washed with ethyl ether to obtain 2.8 g of desired 1-(3-n-
butyIthiazolidine-2-sulfonylimino)-3-(4.6-dimethoxypyrimidin-2-y|)urea.

Meiting point: 139 - 140°C

EXAMPLE a-4

Proparation of 1-(1 ,3-dimethyl-4-imidazoline-2-su|fonylimino)-3-(4,6—dimethoxypyrimidin-2-yl)urea

_CHaq .

7 N OCHs
N~

N N—sozNHﬁNH{

CH., o N

Noeb6 6—a

OCH.:

540 mg (3.46 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 30 ml of dry tetrahydrofuran,
and 490 mg (3.46 mmol) of chlorosulfonyl isocyanate was dropwise added in a range of from -20°C to
-15°C. The reaction temperature was raised to 0°C, and then the mixture was cooled again to -20°C.
Then, a mixture comprising 600 mg (4.07 mmol) of 2-imino-1,3-dimethylimidazol-4-ine hydrochloride, 820
mg (8.13 mmol) of triethylamine and 30 ml of dry tetrahydrofuran, was added thereto. The reaction
temperature was raised to room temperature, and the mixture was further stirred at the same temperature
for 3 hours. Then, the solvent was distilled off under reduced pressure. Then, 60 ml of water was added to
the obtained residue, and crystals were collected by filtration. The obtained crystals were washed with a
solvent mixture of ethyl ether, acetonitrile and acetone to obtain 200 mg of desired 1-(1,3-dimethyi-4-
imidazoline-2-sulfonylimino)-3-(4,6-dimethoxypyrimidin-2-yl)urea.

Melting point: 201 - 203°C

The structures and the physical property values of the compounds prepared by the same methods as

in Examples a-1 to a-4 are presented in Tables 14a-1, 14a-2 and 14a-3.
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Table 14a-1
R** ~ _R* B
T\ Ir
R**” NS N-SO0: NHﬁ—N—(’ ~
RN
D
Compound R*! R*? R** L A B D m.p.
No. §(e))
4-a  CHC0.CHs H H H CH OCHs OCHs  166-167
5-a  CHsPh H H H CH OCHs OCHs  177-178
6-a  C.Hs H H H CH  OCHs OCHs  183-190
7-a CH.CH=CH. H H H CH  OCH: OCH.  165-166
8-a  CH.C:=CH H H H CH OCHs OCH.  183-184
9-a  CH.C0.C.Hs H H . H CH OCHs; OCH,  137-138
10-a  CH:COCH, H H H CH  OCHs OCHs  180-181
11-a  CH(CHs)CO0:C:Hs H H .H CH OCH; OCH,  131-132
12-2  CsHi-n H H H CH OCHs CH:  167-170
13-a  CsH+-n H H H CH CHs CHs 155-158
14-a  CsHa-n H H H CH  OCHF. OCHF, 152-154
15-2  CsH:-n H H H CH  OCHF, CHs 143-145
16-a  CsH.-n H R H N OCHs CH, 174-176
17-a  CHs CH. H H CH  OCHs; OCH,  211-213
18-a  CHs CH; CHs H CH ° OCH, OCH,  203-205
19-a  CsH+-n CHs H H CH  OCH; OCH,  176-178
20-a  C.Hs-n H H H CH  OCH; OCHs  149-151
- 21-a  CsHiumn H H H CH  OCH, OCH,  160-161
22-a  CH,CH=CHCH, H H H CH  OCH; OCHs  123-125
192
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Table 14a-1 continued

Compound R*! R*? R** L A B D m.p-
5 No. o
93-a  CHiCHCH-Ph H H H  CH  OCH: OCH,  180-181
97-a  CH.CH.OCHs H H H CH OCH, OCHi 137.5-138.
N 28-a  CaHa-n CH, CH, H  CH  OCH, OCH:  188-201
29-a  CHs P H H CH OCH; OCHs  196-198
s 30-a  CHs H € H CH OCH, OCHs  198-201
31-a  CHs H B K CH OCH, OCHs  208-211
32-a  CsHi-n H ¢ H CH OCH: OCH,  139-142
2 33-a  CH,OCH.Ph H H H CH OCH, OCH;  168-169
35-a  CiHys-n H H H CH OCH, OCHs  173-175
36-a  CH.CH(CH>. K H W CH  OCH, OCH, 177179
25 37-a  CH(CHa): H H H CH OCH, OCHs 175.5-178.
38-a  CH20CHs . H H ~H CH OCH. OCHs  173-174
| 39-a  CH(CH:)C:Hs H H H  CH  OCHs OCH: 81-82
a0 43-a  CH.SCH, H H H CH OCH, OCHs  181-183
44-a  CHaCN H H H CH OCH, OCH;  183-183.
45-a  CH.CCCI)=CH, H H H  CH  OCH; OCHs 174175
% 46-a  CsHa-n H H CH: CH  OCHs OCHa  172-173
47-a  C.Hs-n H H H CH OCHs CHs 147-149
48-a  CH.CH=CHCI H H H CH OCHs OCHs  165-167
© 49-a  CH,CCCH:)=CH H H H  CH  OCHs OCHa  177-179
52-a  CHa H CH. H CH OCH. OCHs  206-208
) 53-a  CaHa-n H CHs H CH OCH, OCH;  152-154
’ 54-a  CHa H OCHs H  CH OCH: OCH;  187-190
55-a  CH.CH=C(CH): H K H  CH  OCHs OCHs  170-171
o 57-a  CH,CH:Ph H H H CH OCH. OCH;  182-184
55
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Table 14a-1 continued

EP 0 592 676 Al

Compound R*! R** R** L A B D .-m.D.

No. °C)
58-a  CH.Ph-OMe-p H H H CH OCHs OCH.  109-110
60-a  CH:.Ph-Cl-p H H H CH OCH: OCH.  182-183
61-a  CH.C(Br)=CH. H H H CH OCHs OCH:  167-168
63-a  CH:0C:Hs H H H CH OCHs OCHs  177-178
65-a  CH.C:=CCH, H H H CH OCHs OCH.  184-186
68-a  CsHa-n H H H CH OCHs €1 165-168

72-a Callsmn H H H CH  OCHs OCHF, °193-195
738-a  CsHa-n H H H N OCHs OCHs  156-158
79-a  CsHe-n H H H N 0C.Hs CHs 151-153
g80-a  CsH:-n H H H OCHs; C.Hs  141-1483
82-a  CaH.-n H H H N OCHs CH.Cl  144-146
83-a  CsHs-n H H H CH CFs Cl 146-148
84-a  CaH:-n H H H N OCHs CsHi-n 159-160
85-a  CsHi-n H H H N 0CH: CFs 149-150
86-a  CsH.-n H H H N 0CsHi-n CHs 176-178

194
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Table 14a-2
R R o
L\ "~
R*™ S N—SO;NH%NH%%_A
S
D
t(;:gl.npoumzl R*! R** R*® A B En.tp).
3-a  CHs H H  CH OCH;  OCH.  204-206
24-a  CsHla-n H H CH OCH:  OCHs  172-178
95-a  CH.CH=CH.  H H CH OCH,  OCH,  177-178
96-a  CHC:CH H H CH OCH:  OCH,  188-190
34-a  CiMs H H CH OCH:  OCH»  170-172
4l-a  CH.CH=CHCH, H H CH OCH.  OCH,  133-134
42-a  CsHiien H H CH OCH:  OCH»  132-134
50-a  CH2COCHa H H CH OCH.  OCH:  186-188
5l-a CeHys-n H H CH OCH:  OCH,  163-165
56-a  CHs H CH:  CH OCH:  OCH.  190-181
59-a  CH,CH=CHCl H H CH OCH:  OCH.  155-156
62-a  CH,C(C1)=CH. H H CH OCH:  OCH:  190-192
64-a  CH:O0CHs H H CH OCH,  OCH.  169-170
70-a  CiHa-n H H CH OCH,  Cl 144-146
71-a  CaHi-n H H CH OCH:  OCHF. 144-145
74-a  CsHa-n H H CH OCH: CH»  175-177
75-a  CiHa-n H H CH CH:  CH.  166-168
76-a  CiHa-n H H CH OCHF, OCHF. 173-174
77-a CoHe-n H H CH CHy  Cl 155-158
78-a  C:Ha-n H H N OCH: CH.  184-186
195
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Table l14a-2 continued

5 Compound R*! R*¢ ‘R*? A B D m.p.
No. ¢cH
81-a Ph H H CH 0CHs OCHs 178-180

10

Table 14a-3

15

R (%] R sl
N~ B
X N
. R®ON-TN-S0, NHCNHX A
| I N=_
R*® 0
D
25
Compound R *! R*? R*3 R*¢ A B D m.p.
No. . , )
o 672 CaHs H H CH:  CH  OCH. OCH,  178-180
69-a  CsHi-n H H CHs CH  OCHs OCHs  167-169
35
EXAMPLE b-1
Preparation of 1-(3—n-propyl-4—thiadiazoline-z-sulfonylimino)-3-(4,6-dimethoxypyrimidin-2—yl)urea
40
Cs;H+—n .
N—N~ OCH,
( N
45 S N-SO. NHﬁNH—</ \ No. I-b
o —
OCH.:
&0

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 40 ml of dry tetrahydrofuran,
and 1.42 g (10 mmo!) of chlorosulfonyl isocyanate was dropwise added at -40° C. The reaction temperature
was raised to 0°*C, and then the mixture was cooled again to -40* C. Then, 2.58 g (9.5 mmol) of 2-imino-3-

55 n-propylthiadiazol-d-ine hydroiodide suspended in 40 ml of dry tetrahydrofuran containing 2.22 g (22 mmol)
of tristhylamine, was added thereto. The reaction temperature was raised to room temperature, and the
mixture was further stirred at the same temperature for one hour. Then, the solvent was distilled off under
reduced pressure, and then water was added to the obtained residue. The mixture was extracted three
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times with chloroform. The chloroform layer was washed sequentially with water and a saturated sodium
chloride aqueous solution and then dried over anhydrous sodium sulfate. Then, the solvent was distilled off
under reduced pressure. Obtain d crystals were washed with acetonitrile to obtain 2.25 g of desired 1-(3-n-
propyl-4—thiadiazoline-2-su|fonyIimino)-3-(4,G-dimethoxypyrimidin-z-yl)urea.
Melting point: 189 - 190°C

The structures and the physical property values of the compounds prepared by the same method as in
Example b-1 are presented in Table 14b.

Table 14b

o1
-

R
N—N B
A X N
R S N—sozNchlNH—( A

0 N=

D

gompound R>*! R®? A B D - m.p.

o. - C
2-b CHs H CH 0CHa OCHa 216-217
3-b CH.CH=CH. H . CH 0CHa 0CHs 197-198
4-b CH.C=CH H CH 0CH: 0CH, 196-198
5-b CH.COCHs H CH 0CHa 0CHa 206-208
6-b CHs CHs CH 0CH, 0CHs 203.5-204.5

EXAMPLE c-1

Preparation of 1-(3-ethoxythiazolidine-2-suIfonyIimino)-3-(4,6-dimethoxypyrimidin-2-yl)urea

OC2H5
/
N OCHa.

s/kN—so, NH%NH’</ \ No. 1-c
0

OCHa.

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 20 ml of dry tetrahydrofuran,
and 1.42 g (10 mmol) of chlorosulfonyl isocyanate was dropwise added thereto in a range of -10°C to
-5+C. The reaction temperature was raised to 0-C, and the mixture was stirred for 5 minutes. The reaction
mixture was cooled again to -30° C, and 2.72 g (12 mmol) of 2-imino-3-ethoxythiazolidine hydrobromide and
2.43 g (24 mmol) of triethylamine suspended in 10 ml of dry tetrahydrofuran were gradually added thereto.

197
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The reaction temperature was rais d to room temperature, and the mixture was further stirred at the same
temperature for 20 minutes. Then, the solvent was distilled off under reduced pressure, and then water was
added to the obtained residue. Precipitated crystals were extracted three times with 100 ml of chioroform,
and the extract was washed once with 100 mi of water and dried over anhydrous sodium sulfate. Then, the
5 solvent was distilled off under reduced pressure. Obtained crystals were washed with ethy! ether and
acetonitrile to obtain 2.1 g of desired 1-(3-ethoxythiazo|idine-2—sulfonylimino)—3-(4,6—dimethoxypyn‘dimin—Z-
yljurea.
Melting point: 175 - 176°C

10 EXAMPLE ¢c-2

Preparation of 1-(3-n-propoxythiazolidine-2-suIfonylimino)-3-(4,6-dimethoxypyrimidin-z-yl)urea

OCs:H+-n

7/
N O CHa:
N

SKN—SOQ NHﬁNH / N\ No. 12-c
I _

15

20

O CHa.

25
0.62 g (4.0 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 30 mi of dry tetrahydrofuran,
and 0.57 g (4.0 mmol) of chlorosulfonyl isocyanate was dropwise added at -50° C. The reaction temperature
was raised to room temperature, and then the reaction mixture was cooled again to -50°C. Then, 1.2 g (5.0
mmol) of 2-imino-3-n-propoxythiazolidine hydrobromide suspended in 20 mi of dry tetrahydrofuran contain-
30 ing 1.01 g (10.0 mmo!) of triethylamine, was added thereto. The reaction temperature was gradually raised
to room temperature, and the mixture was further stirred at the same temperature for 10 minutes. Then, the
solvent was distilled off under reduced pressure, and then water was added to the obtained residue. The
mixture was extracted three times with 50 ml of chloroform. The chloroform layer was washed with a
saturated sodium chloride aqueous solution and then dried over anhydrous sodium suifate. Then, the
35 solvent was distilled off under reduced pressure. To the obtained residue, ethyl ether and a small amount of
acetonitrile were added for crystallization. The crystals were collected by filtration to obtain 0.65 g of
desired 1-(3-n-propoxythiazolidine-z-suIfonylimino)-3-(4,6-dimethoxypyridimin-2-yl)urea.
Melting point: 173 - 175°C

40 EXAMPLE c-3

Preparation of 1-(3-n-propoxythiazolidine-2-su|fonylimino)-3-(4,6-dimethoxytriazin-Z-yI)urea

45 N/OC3H7-n
/k OCH;,
0 S NN-§ /
0. NH?I:NH N No. 24-c
OCH;

55

3.76 g (40.0 mmal) of phenol was dissolved in 40 ml of dry tetrahydrofuran, and 5.66 g (40.0 mmol) of
chlorosulfony! isocyanate was dropwise added thereto at -50°C. The reaction temperature was raised to
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room temperature, and then the reaction mixture was cooled again to -50° C. Then, 10.6 g (44 mmotl) of 2-
imino-3-n-propoxythiazolidine hydrobromide suspended in 20 mi of dry acetonitrile containing 8.08 g (80
mmol) of triethylamine, was added thereto. The reaction temperature was gradually raised to room
temperature, and the mixiure was further stirred at the same temperature for 10 minutes. Then, the solvent
was distilled off under reduced pressure, and then water was added to the obtained residue. The mixture
was extracted three times with 70 ml of chloroform. The chloroform layer was washed with a saturated
sodium chloride aqueous solution and then dried over anhydrous sodium sulfate. Then, the solvent was
distilled off under reduced pressure. To the obtained residue, ethy! ether and a small amount of acetonitrile
were added for crystaliization. Then, the crystals were collected by filtration to obtain 14 g of phenyl N-(3-n-
propoxythiazolidine-z-sulfonylimino)carbamate. Then, 0.72 g (2.0 mmol) of the obtained carbamate was
dissolved in 30 mi of dry dioxane, and 0.23 g (1.5 mmol) of 2-amino-4,6-dimethoxytriazine was added
thereto. The mixture was refluxed under heating for 4 hours. The solvent was distilled off under reduced
pressure, and ethyl ether and a small amount of acetonitrile were added for crystallization. Then, the
crystals were collected by filtration to obtain 0.3 g of desired 1-(3-n-propoxythiazolidine-2-sulfonylimino)-3-
(4,6-dimethoxytriazin-2-yljurea.

© Melting point: 166 - 167°C

EXAMPLE c-4

Preparation of 1-[3-(3-chIoroallyony)thiazolidine—2-suh‘ony|imino]—3-(4-methyI-6-methoxytriazin-z-yl)urea

/OCH&CH=CHC]
N OCH:

N
e

—

N

s)\N—so,NHﬁNH No. 37-c

N
CHas

0.84 g (6 mmol) of 2-amino-4-methyl-6-methoxytriazine was suspended in 20 ml of dry tetrahydrofuran,
and 0.85 g (6 mmol) of chlorosulfony! isocyanate was dropwise added thereto at room temperature. A heat
was generated mildly, and the reaction mixture turned to a pale yeliow solution. Then, 1.64 g (6 mmol) of 2-
imino-3-(3-chloroallyloxy)thiazolidinehydrobromide and 1.43 g (14 mmol) of triethylamine suspended in 15
ml of dry tetrahydrofuran were gradually added thereto, and the mixture was further stirred at room
temperature for 30 minutes. The solvent was distilled off under reduced pressure, and then water was
added to the obtained residue. The resulting oily substance was extracted three times with 80 ml of
chioroform. The extract solution was washed once with 100 ml of water and dried over anhydrous sodium
sulfate. Then, the solvent was distilled off under reduced pressure. Obtained crystals were washed with
ethyl ether and acetonitrile to obtain 1.2 g of desired 1-[3-(3-chloroallyloxy)thiazolidine-2-sulfonylimino}-3-(4-
methyl-6-methoxytriazin-2-yl)urea.

Melting point: 145 - 147°C
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EXAMPLE ¢c-5

Pr paration of 1-(3-methoxy-4-methyl-4-thiazoline—2-suIfonyIimino)-3-(4,6-dimethoxypyrimidin-2-yl)urea

OCH:
7—‘ OCH.
/\ )
N — SOzNHCNH—('\ No. 45-¢c
N

OCH,

0.78 g (5 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 10 mi of dry tetrahydrofuran, and
0.71 g (5 mmol) of chiorosulfonyl isocyanate was dropwise added thereto in a range of -20°C to -15°C.
The reaction temperature was raised to 0°C, and the mixture was stirred for 5 minutes. The mixture was
cooled again to -20° C, and 0.90 g (5 mmol) of 2-imino-3-methoxy-4-methylthiazol-4-ine hydrochloride and
1.11 g (11 mmol) of triethylamine suspendsd in 10 ml of dry tetrahydrofuran, was gradually added thereto.
The reaction temperature was raised to room temperature, and the mixture was further stirred at the same
temperature for 20 minutes. The solvent was distilled off under reduced pressure, and then water was
added to the obtained residue. Precipitated crystals were extracted three times with 50 ml of chioroform.
The extract solution was washed once with 50 m! of water and dried over anhydrous sodium sulfate. Then,
the solvent was distilled off under reduced pressure. Obtained crystals were washed with ethyl ether and
acetonitrile to obtain 1.02 g of desired 1-(3-methoxy-4-methyl-4-thiazolidine-2-sulfonylimino)-3-(4.6-dimethox-
ypyrimidin-2-yl)urea.

Melting point: 183 - 185°C

The structures and the physical property values of the compounds prepared by the same methods as

in Examples c-1 to ¢-5 are presented in Tables 14c-1, 14c-2 and 14c-3.

200
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Table l4c-1
. R _O-R o
| /ij N
R N5 SN-50, NHCNHX A
i N=
- 0 5
o ggr-npound R<! R<? R*? A B D m.ép.
9-c  CaHs H H i OCH, CH,  182-183
" 3¢ C.Hs H H N OCH:  CH»  155-156
4 Cals H H i  CHa  CH, 152153
5-c  CH(CH):.  H H CH  OCH: OCH,  175-178
2 6-c  CHs H H CH  OCH, OCH,  193-194
7-c  CHs H H CH  OCH: CH,  183-185
11-c  CH(CHo.  H H CH  OCH» CHs  150-152
% 13-c  CsHe-n H H CH  OCH, CHa 161.5-162.
14-c  CoHa-n H H N 0CH: CHs  163-165
15-¢  CaHa-n H H i CHs  CH, 145.5-146.
% 16-c  CuHs-n H- H CH OCH:  OCHs  159-160
17-c  CH:C=CH H H CH  OCH: OCH.  172-173
18-c  CH,CH=CH. H H ¢  OCH.  OCH, 175.5-176.
® 19-c  CH:CH=CH:  H H CH  OCH: CH:»  165-166
20-c  CaHa-n H H CH  OCHF; OCHF: 118-119
. 21-c  CHCH=CH,  H H CH  CH:  CHs 95-96
22-c CHsPh H H G OCH:, OCH,  159-161
23-c  CaHa-n H H CH  OCHF, CH,  151-152
. 95-c  CaHa-n H H CH  OCHF. Cl 225-226

55
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Table 14c-1 continu d

EP 0 592 676 A1

A

Compound p -« Re? A B D m.p.

No. §))
26-c  C:Hs H H N OCH,  OCHs  159-160
27-c Ca2Hs H H CH OCHF. CHs 148-1489
28-¢  CqHis H H CH OCHF:  OCHF. 161-162
28-¢  CaH.-n H H CH OCHs  OCHF.,  75-77
30-c . CaHs H H CH OCH.  OCHF:  149-151
31-¢c  Cals H H CH OCH, cl 141-143
32-¢c  CaH+-n H H CH OCH. Cl 157-158
33-¢  CoHs H H CH CHa Cl 163-164
34-¢  CsH+-n H H CH CHs Cl 153-156
35-c  CH.CH=CHC1  H H CH OCH.  OCH»  184-185
36-c  CH.CH=CHC1  H H CH OCH:  CHa 168-169
38-c  CH.CH(CH:): H H CH OCH:  OCH: 175.5-1T76.
39-c  CH:CH(CHs): H H CH 0CH:  CH. 151-152
40-¢  CH.CH(CHs). H H N OCH:  CH:.  148.5-149.
41-c = CH.CH(CHs): H H N OCHs  OCHs  172-173
43-c  CH,CH=CHCl  H H CH CHa CH. 164-165
44-c CH2CH=CHC! H H . N 0CH, OCHs 158-163
46-c = CsHiv-n H H CH OCH:  OCH. 121-122
47-¢ CHaCH(CHs). H H CH CHs CHs 154-155
48-¢ CH2CH=CHCI H H CH OCH, OCHF.  142-143
49-c  CH.C(C1)=CH. H H CH OCH:  OCH:,  178-179
50-c ~ CH.C(Cl)=CH. H H CH OCHs  CHs 159-160
5t-c~ CH.C(C1)=CH. H H N OCH:  CH: - 157-158
52-c  CH.C(C1)=CH. H H N OCH,  OCH,  181-182
53-c CsHa-n H H N 0C.Hs CHs 134-135
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Table 14c-1 continued

Compound PRc¢? ‘R*? R 3 A B D m.p.

No. (D)
54-c  CsHi-n H H N OCH,  C.Hs 143.5-144.5
55-c ~ CH.CH=CHCl H H N 0C.Hs  CHs 131-133
56-c  CH.CH=CHCl H H N OCHs  C.Hs  128-130
57-¢  CH.CH=CHCl  H H N OCHs  CH.Ll  133-135
58-c  CaHi-n H H N OCHs  CH.Cl  154-155
59-c  CH.CH=CHCl ~ H H CH OCHF,  CH, 136-137
60-c  CsHi-n H H CH CFs cl 133-134
61-c  CaoHs H H N 0C.Hs  CHs 161-162
62-¢  CsHi-n H H N OCHs  C.H:-n 157-158
63-¢c  CsH.-n H K N 0CsH.-n CH: 124-125
64-c  CH.CH=CHCl  H H CH CFs Cl 183-186
65-c  CH.CH=CHCl  H H N 0CHs  CsH.-n 114-115
66-c  CH.CH=CHC1  H H N 0CsH--n CH; 128-130
67-c  CH.CH=CHC1  H H N OCHs  CF. 138-140
68-c  CH.C(C1)=CH. H H N 0C.Hs CHs  139-140
69-c  CH,C(C1)=CH. H i N OCHs  Co.Hs  149-150
70-¢  CH.C(C1)=CH. H H* N OCHs  CFs 152-154
71-c  CH.C(C1)=CH. H H CH OCH,  OCHF.  86- 87
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R:(

EP 0 592 676 A1l

Re* O-R*

N~ B
n <
R<¢” S N—SO=NH%NH—<N=<

0]
D
Compound R ¢! R<* R¢S R®* A B D m.p.
No. A ()]
8-c C2Hs H H H CH 0CHs OCH. 189-130
9-c C.Hs H H H CH 0CHs; CHa 165-166
10-c¢  CaHs H H H CH CHs CHs 178-1798
Table 14c-3
Rc'lA O_Rel
N~ B
I\ N~
Ret” NS T N-SO0. NH(|'.|3NH-</ A
& N
D
Compound R <! R¢7 R<® A B D m.p.
No. c)
42-c CHa CHs CHs CH 0CH, OCH. 180-192
(decomposed)
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EXAMPLE d-1

Preparation of 1-(3-methytthiazolidin-4-one-2-s_u|fonylimino)-3-(4.6-dimethoxypyrimidin-2-yl)urea

O /CHa

N OCH:s

N
S/LN—SO, NHﬁNH—(/ No. 1-d
0 OCH,

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 30 ml of dry tetrahydrofuran,
and 1.42 g (10 mmol) of chlorosulfonyl isocyanate was dropwise added thereto in a range of from -20° Cto
-15°C. The reaction temperature was raised to 0°C, and the mixture was further stired at the same
temperature for 10 minutes. The reaction mixture was cooled again to -30°C, and a mixture comprising
284 g (11 mmol) of 3-methyl-2-iminothiazolidin-4-one hydroiodide, 2.22 g (22 mmol) of triethylamine and
30 ml of dry tetrahydrofuran, was added thereto. The reaction temperature was raised to room temperature,
and the mixture was further stirred at the same temperature for 20 minutes. Then, the solvent was distilled
off under reduced pressure, and then 100 ml of water was added to the obtained residue. Precipitated
crystals were extracted three times with 100 ml of chioroform. The chloroform layer was washed with water
and then dried over anhydrous sodium sulfate. Then, the solvent was distilled off under reduced pressure.
Obtained crystals were washed with a solvent mixture of ethyl ether/acetonitrile and collected by filtration to
obtain 1.5 g of desired 1-(3-methyIthiazolidin-4-one-2-sulfonylimino)-3-(4.6-dimethoxypyrimidin-2-y|)urea as
colorless crystals.

Melting point: 200 - 201°C

EXAMPLE d-2

Preparation of 1-(1 -methyl-3-n-propylimidazoIidin-4-one—2-su|fonyIimino)-3-(4,6-dimethoxypyrimidin-2-y|)urea

O N/CaH':—D
/& OCH,
¥ N—SOzNHﬁNH—g No. 2-d
CH, 0 OCH,

1.16 g (7.5 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 20 m! of dry tetrahydrofuran,
and 1.07 g (7.5 mmol) of chlorosulfonyl isocyanate was dropwise added thereto at -40°C. The reaction
temperature was raised to 0° C, and then the reaction mixture was cooled again to -40° C. Then, a mixture
comprising 1.16 g (7.5 mmol) of 1-methyl-3-n-propyl-2-iminoimidazolidin-4-one, 0.83 g (8.2 mmol) of
triethylamine and 20 ml of dry tetrahydrofuran, was added thereto. The reaction temperature was raised to
room temperature, and the mixture was further stirred at the same temperature for 2 hours. Then, the
solvent was distilled off under reduced pressure, and then 100 ml of water was added to the obtained
residue. The mixture was extracted three times with 100 ml of chioroform. Then, the chloroform layer was
washed with water and then dried over anhydrous sodium sulfate. The solvent was distilled off under
reduced pressure, and precipitated crystals were washed with a solvent mixture of ethyl ether/acetonitrile
and collected by filtration to obtain 0.16 g of desired 1-(1-methyl-3-n-propylimidazolidin-4-one-2-sul-
fonylimino)-3-(4,6-dimethoxypyrimidin-2-yl)urea.
Melting point: 96 - 98°C

~
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. The structures and the physical property values of the compounds prepared by the same methods as
in Examples d-1 and d-2 are presented in Table 14d.

5 Table 14d
d] .
N~
R ITI*N—SOz NHﬁNH-{’ A
R ¢S o} N4§
D
16
Compound R *! R ¢ R %® A B D m.p.
No. (°C)
20 3-d- CH, H CH: CH OCH: 0CH., 188-189
4-d C2Hs H CHs CH 0CH, OCH, 111-113
5-d CH.CH=CH. H CHs CH OCH, OCH, 156-158
* 6-d  CH,C=CH H CHs CH OCHs  OCHs 181-182
7-d CH.COCH, H CHa CH . OCH, 0CH, 190-192
8-d CH.C0.CHs H CHa CH OCH., 0OCH. " 188-190
30 -
9-d CH20CH, H CHa CH OCHs  OCHs 155-156
10-d CH2SCHa H CHs CH OCH, OCH, 115-120
(decomposed)

35

EXAMPLE e-1

40 Preparation of 1-(3,6-dihydro-3-n-propyl-2H-1 ,3-thiazine-2-sulfonylimino)-3-(4,6-dimethoxypyrimidin-2-yl)urea

/CaH'r“ﬂ
. (\N OCH,
N
/l\ \ No.

S N—-SO. NHCNH—</

l-e

50 . OCHa.

0.32 g (2.06 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 40 mi of dry tetrahydrofuran,

55 and the solution was cooled to -40°C. At the same temperature, 0.29 g (2.05 mmol) of chlorosulfonyl
isocyanate was dropwise added thereto. Then, the temperature was raised to 0°C. The mixture was cooled
again to -40°C, and then a mixed solution comprising 0.4 g (2.56 mmol) of 3,6-dihydro-3-n-propyl-2H-1,3-
thiazin-2-imine, 0.26 g (2.57 mmol) of triethylamine and 40 ml of dry tetrahydrofuran, was dropwise added

206
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thereto. The mixture was gradually heat d to room temperature with stirring, and then the solvent was
distilled off under reduced pr ssur . 100 ml of water was added to the residue, and then the mixture was
extracted twice with 50 ml of chloroform. The chioroform layer was washed with water and then dried over
anhydrous sodium sulfate. Then, chloroform was distilled off under reduced pressure. Obtained crystals
were washed with acetonitrile and then with ethyl ether to obtain 0.3 g of desired 1-(3,6-dihydro-3-n-propyl-
2H-1 ,3-thiazine—2-sulfonylimino)-3-(4.6~dimethoxypyrimidin-2-yl)urea.

Melting point: 161 - 163°C

EXAMPLE e-2

Preparation of 1-(3,4,5,6-tetrahydro-3-methy -2H-1 ,3-thiazine-2-sulfonylimino)-3-(4,6-dimethoxypyrimidin-2-
yijurea .

~CHs
N
)\ | N
s” N-so. NHCNHL N No. 2-e
b=

OCH,

OCH.

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 30 ml of dry tetrahydrofuran,
and 1.42 g (10 mmo!) of chlorosulfonyl isocyanate was dropwise added thereto in a range of from -15°C to
-5+ C. The reaction solution was heated to 0°C and then further stirred at the same temperature for 15
minutes. Then, the reaction solution was cooled again to -30°C, and a mixed solution comprising 156 g (12
mmol) of 3,4,5,6-tetrahydro-3-methyl-2H-1,3-thiazin-2-imine, 1.21 g (12 mmol) of triethylamine and 10 ml of
dry tetrahydrofuran, was dropwise added thereto. The reaction solution was gradually heated to room.
temperature with stirring, and then the solvent was distilied off under reduced pressure. 80 ml of water was
added to the residue, and precipitated crystals were extracted three times with 60 mi of chloroform. The
chloroform layer was washed with water and dried over anhydrous sodium sulfate. Then, chloroform was
distilled off under reduced pressure.

Obtained crystals were washed with a solvent mixture of ethyl ether/acetonitrile to obtain 1.2 g of
desired 1-(3,4,5,6-tetrahydro-3-methyl-2H-1 ,3-thiazine-2-sulfonylimino)-3-(4,6-dimethoxypyrimidin-2-yljurea.
Melting point: 188 - 190°C

The structures and the physical property values of the compounds prepared by the same methods as
in Examples e-1 and e-2 are presented in Tables 14e-1 and 14e-2.
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Table lde-1
Rez :
R.: Rcl
| ka/ e
N
\
R S*N—SOz NHCNH A
. IS
D
15 Compound R*! R*? R** ., R** A B D m.p.
No. C)
3-e CHs H H CH OCHs OCH, 194-196
20 4-e CHzOCHz H CH 0CH. OCH, 158-160
25
Table 14e-2
30 R., R.. Rcl
N~ B
/k /N N
. Reve TS N—so,NHﬁNH{ ‘A
0 N—k
D
“ Compound R ! R*® R*® R¢'® A B D m.p.
No. C)
45 5-¢e CsHs-n H H H CH 0CH, OCH, 166-167
50
55
208
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EXAMPLE -1

Preparation of 1-(3-methyloxazolidine-z-sulfonylimino)-3-(4.6-dimethoxypyrimidin-2—yl)urea

N/C H 3
I /k§ N OCHa.
10 O N—SO:NH%NH+§ No. 1-f
0~ OCHa;
15 1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 30 ml of dry tetrahydrofuran,

and 1.42 g (10 mmol) of chlorosulfonyl isocyanate was dropwise added thereto at -20°C. The reaction
temperature was raised to -5°C, and the mixture was stirred at the same temperature for 5 minutes. The
reaction mixture was cooled again to -20°C, and a mixture comprising 2.28 g (10 mmol) of 2-imino-3-
methyloxazolidinehydroiodide, 2.22 g (22 mmol) of triesthylamine and 30 ml of dry tetrahydrofuran, was
0 added thereto. The reaction temperature was raised to room temperature, and the mixture was further
stirred at the same temperature for one hour. Then, the solvent was distilled off under reduced pressure,
and then 100 ml of water was added to the obtained residue. Precipitated crystals were collected by
filtration. washed with water and then with a solvent mixture of ethy! ether/acetonitrile and dried to obtain 0.8
g of desired 1—(3—methyloxazoIidine-2-sulfonylimino)-3-(4,6-dimethoxypyrimidin-2—y|)urea.
25 Melting point: 174 - 175°C
The structures and the physical property values of the compounds prepared by the same method as in
Example -1 are presented in Tables 14f.

30 Table 14f
Rrs /Rfl B
% * N=
R'*" N0 TN-50: NH(I“TNH—</ A
O PQ—J;\
D
40
C d ¢ t f .D.
Nco>r.npoun R i R s R 6 A B D mop
~ C)
45.
2-f CH.CH=CH: H H CH 0CH; 0CH. 157-159
50
s
55
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EXAMPLE g-1

Preparation of 1-[N-((methyIthio-N,N-dimethylamino)-methylene)aminosulfonyI]-3-(4,6-dimethoxypyrimidin-2-
yhurea

S CHs
CHa OCH-

- C
CHa/N *N—sozNHﬁNH- \ No. 1-g

0 OCHa:

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 40 mi of dry tetrahydrofuran,
and 1.42 g (10 mmol) of chlorosulfonyl isocyanate was dropwise added thereto in a range of from -20°C to
-15°C. The reaction temperature was raised to 0°C, and the mixture was cooled again to -20°C. Then, a
mixture comprising 2.5 g (10.2 mmol) of N,N-dimethyl-S-methylisothiourea hydroiodide, 2.22 g (22 mmol) of
triethylamine and 30 mi of dry tetrahydrofuran, was added thereto. The reaction temperature was raised to
room temperature, and the mixture was further stirred at the same temperature for 10 minutes. Then, the
solvent was distilled off under reduced pressure, and then 80 mi of water was added to the obtained
residue. The mixture was extracted three times with 30 mi of chloroform. The chloroform layer was washed
with water and then dried over anhydrous sodium sulfate. Then, solvent was distilled off under reduced
pressure. Obtained crystals were washed with a solvent mixture of ethyl ether/acetonitrile to obtain 2 g of
desired 1 -[N-((methylthio—N.N-dimethyIamino)methylene)—aminosuIfonyI]-3-(4,6-dimethoxypyrimidin-2-y|)-
urea.

Melting point: 167 - 168°C

EXAMPLE g-2

Preparation of 1-[N-((methyIthio-N-ethyl-N-methyIamino)—methylene)aminosulfonyl]-S-(4.6-dimethox-
ypyrimidin-2-yl)urea

S CHs
CH; O CH,

i
N — C
C. Hs 7/ *N—sozNHﬁhwvazﬁ No. 7-g
s) OCH,

1.55 g (10 mmol) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 40 mi of dry tetrahydrofuran,
and 1.42 g (10 mmol) of chlorosulfonyl isocyanate was dropwise added thereto in a range of from -20°C to
-15°C. The reaction temperature was raised to 0°C, and the mixture was cooled again to -20°C. Then, a
mixture comprising 2.60 g (10 mmol) of N-ethyl-N-methyl-S-methylisothiourea hydroiodide, 2.22 g (22
mmol) of triethylamine and 30 mi of dry tetrahydrofuran, was added thereto. The reaction temperature was
raised to room temperature, and the mixture was further stirred at the same temperature for one hour. Then,
the solvent was distilled off under reduced pressure, and 80 mi of water was added to the obtained residue.
The mixture was extract-d three times with 50 ml of chioroform. The chloroform layer was washed with
water, and then dried over anhydrous sodium sulfate. Then, the solvent was distilled off under reduced
pressure. Obtained crystals were washed with acetonitrile to obtain 1.32 g of desired 1-[N-((methyithio-N-
ethyI-N-methyIamino)methyIene)-aminosulfonyl]-3-(4,6-dimethoxypyrimidin-2-y|)urea.

Melting point: 143 - 144°C
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EXAMPLE g-3

Preparation  of 1-(N-((methylthio-N-methoxy—N-methylamino)methylene)aminosulfonyl]-3-(4.6-dimethox-
ypyrimidin-2-ylurea

SCH;:
CH, | OCH,;
N

N
- C
CH. o/ SN-SO0. NHﬁNH-{;\é No. 12-g
' @] OCH:

0.78 g (5 mmoil) of 2-amino-4,6-dimethoxypyrimidine was dissolved in 20 ml of dry tetrahydrofuran, and
0.71 g (5 mmol) of chlorosulfonyl isocyanate was dropwise added thereto in a range of from -20°C to
-15<C. The reaction temperature was raised to 0*C, and then the mixture was cooled again to -20°C.
Then, a mixture comprising 1.31 g (5 mmol) of N-methoxy-N-methyl-S-methylisothiourea hydroiodide, 1.11
g (11 mmol) of triethylamine and 15 ml of dry tetrahydrofuran, was added thereto. The reaction temperature
was raised to room temperature, and the mixture was further stirred at the same temperature for one hour.
Then, the solvent was distilled off under reduced pressure, and then 40 ml of water was added to the
obtained residue. The mixture was extracted three times with 25 mi of chioroform. The chloroform layer was
washed with water, and then dried over anhydrous sodium sulfate. Then, the solvent was distilled off under
reduced pressure. Obtained crystals were washed with acetonitrile to obtain 1.51 g of desired 1-[N-(-
(methylthio-N-methoxy-N-methylamino)methylene)—aminosuIfonyl]—3-(4.6-dimethoxypyrimidin-z-yl)urea.
Melting point: 165 - 167°C

The structures and the physical property values of the compounds prepared by the same methods as
in Examples g-1 to g-3 are presented in Table 14g.
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Table 1l4g
. S-R* B
R™SN-& ~ N
R**” \N—so,NHﬁNH{N_A
10 ‘ O D
N t(:;‘gr.npom')d R« R*? R*? A B D ‘(n'Cp)
2-g  CaHs CHs  CHs CH OCH»  OCH;  129-130
" 3-g  CsHa-n CHs  CHs CH OCH,  OCHs  115-116
4-g  CH.CH=CH. CHs  CHs CH OCHs  OCHs  131-132
5-g  CH:C:CH  CHs  CHa CH OCH.  OCH,  140-141
2 6-g  CHa CH:  COCHs CH OCH.  OCH.  162-164
§-g  CHs -(CHa) o~ CH 0CH, OCH:s  184-186
g-g  CHs CH:  CsH:-n  CH OCHs  OCH.  123-125
®  10-g  CHa CHs  Ph CH OCH.  OCHs  163-164
11-g  CHs CH.  CHs CH OCHs CH.  178-179
. 132 CHs CH:  OC:Hs  CH OCH.  OCH,  142-143
14-g  CHs CH»  OC.H:i-n CH OCH,  OCH,  124-125
15-g  CHs CH:  OC:H:n CH  OCHa  CHi  142-143
©  16-g  CHs CH:  0OC.Hs  CH OCH, CHs  141-142
| 17-g  CH, CHs 0C.Hs N 0CH:  CHa 148-149
18-g  CH CH:  OCsHa-n N OCH.  CH»  138-139
® lsg  CHs CH:  CH,CH=CH, CH OCH.  OCH,  138-1dl
20-g  CHs CHs  CHa N OCH:  CH.  166-167

50

Now, Formulation Examples of the herbicides containing the compounds of the present invention will be
given specifically. However, it should be understood that the present invention is by no means restrict d to
such specific Examples. In the following Formulation Examples, "parts” means "parts by weight".

55
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Wettable powder

Compound of the present invention
Solid carrier

Surfactant

Other

5-80 parts
10-85 parts

1-10 parts

1-5 parts

As other, a coagulation preventing agent may, for example, be mentionsed.

10

Emulsifiable concentrate
Compound of the present invention 1-30 parts
Liquid carrier 30-95 parts
s Surfactant 5-15 parts
Flowable
20 Compound of the present invention 5-70 parts
Liquid carrier 15-65 parts
Surfactant 512 parts
Other 5-30 parts
B As other, an antifreezing agent and a thickener may, for example, be mentioned.
Granular wettable powder (dry flowable)
0 Compound of the present invention 20-90 parts
3 Solid carrier 10-60 parts
Surfactant 1-20 parts
s Granule
Compound of the present invention 0.1-10 parts
Solid carrier 90-99.9 parts
Other 1-5 parts
40
FORMULATION EXAMPLE a-1: Wettable powder
45
Compound No. 1-a of the present invention 20 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeekiite 76 parts
Industries, Co., Ltd.)
Sorpol 5039 (tradéname for a mixture of a nonionic surfactant and an 2 parts
50 anionic surfactant, manufactured by Toho Chemica! industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a 2 parts
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

55 The above ingredients are homogeneously pulverized and mixed to form a wettable powder.
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FORMULATION EXAMPLE a-2: Wettable powder

Compound No. 2-a of the present invention

Industries, Co., Ltd.)

white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

40 parts

Zeskiite A (tradename for a kaolin-type clay, manufactured by Zeeklite 54 parts

Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an 2 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a 4 parts

The above ingredients are homogeneously pulverized and mixed to form a wettable powder.

FORMULATION EXAMPLE a-3: Emuisifiable concentrate

Compound No. 3-a of the present invention 5 parts
Xylene 75 parts
N,N-dimethylformamide 15 parts
Sorpol 2680 (tradename for a mixture of a nonionic surfactant and an 5 parts
anionic surfactant, manutactured by Toho Chemical Industry Co., Ltd.)

The above ingredients are homogeneously mixed to form an emulsifiable concentrate.

FORMULATION EXAMPLE a-4: Flowable

FORMULATION EXAMPLE a-5: Flowable

Compound No. 7-a of the present invention 25 parts

Agrizole S-710 (tradename for a nonionic surfactant, 10 parts

manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, . 0.5 part

manufactured by Toho Chemical Industry Go., Ltd.)

1% Rodopol water (tradename for a thickener, 20 parts

manufactured by Rhone-Poulenc)

Water 445 parts
The above ingredients were homogeneously mixed to obtain a flowable.

Compound No. 8-a of the present invention 40 parts

Agrizole S-710 (tradename for a nonionic surfactant, 10 parts

manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part

manufactured by Toho Chemical industry Co., Ltd.)

1% Rodopol water (tradename for a thickener, 20 parts

manufactured by Rhone-Poulenc)

Water 29.5 parts

The above ingredi nts were homogeneously mixed to obtain a flowable.
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FORMULATION EXAMPLE a-6: Granular wettable powder (dry flowable)

Compound No. 10-a of the present invention 75 parts
s Isoban No. 1 (tradename for an anionic surfactant, 10 parts
manutactured by Kuraray Isoprene Chemica! Co., Ltd.)
Vanirex N (tradename for an anionic surfactant, 5 parts
manufactured by Sanyo Kokusaku Pulp Co., Ltd.)
: Carplex #80 (tradename for a white carbon, 10 parts
0 manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are uniformly mixed and pulverized to form a dry flowable.

15 -FORMULATION EXAMPLE a-7: Granule

Compound No. 69-a of the present invention 1 part
Bentonite 55 parts
20 Talc 44 parts

The above ingredients were homogeneously mixed and pulverized, and after an addition of a small
amount of water, the mixture was stirred, mixed and granulated by an extrusion-type granulating machine,
25 foliowed by drying to obtain a granule. ’

FORMULATION EXAMPLE b-1: Wettable powder

% Compound No. 1-b of the present invention 20 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite 76 parts
Industries, Co., Ltd\) .

Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an 2 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)

35 \ . :
Carplex (tradename for a coagulation-preventing agent composed of a 2 parts
white carbon, manutactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are homogeneously pulverized and mixed to form a wettable powder.

40

FORMULATION EXAMPLE b-2: Wettable powder

. Compound No. 2-b of the present invention 40 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite 54 parts
Industries, Co., Ltd.)

Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an 2 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)

50 Carplex (tradename for a coagulation-preventing agent composed of a 4 parts
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

The apbove ingredients are homog neously pulverized and mixed to form a wettable powder.

55

215

BNSDOCID: <EP___0592676A1_|_>



10

15

20

25

30

35

45

50

55

EP 0 592 676 A1

FORMULATION EXAMPLE b-3: Emulsifiable concentrate

Compound No. 3-b of the present invention 5 parts
Xylene 75 parts
N,N-dimethylformamide 15 parts
Sorpol 2680 (tradename for a mixture of a nonionic surfactant and an 5 parts
anionic surfactant, manutactured by Toho Chemical industry Co., Ltd.)

The above ingredients are homogeneously mixed to form an emulsifiable concentrate.

FORMULATION EXAMPLE b-4: Flowable

Compound No. 1-b of the present invention 25 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts
manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part
manufactured by Toho Chemical Industry Co., Ltd.)

1% Rodopol water (tradename for a thickener, 20 parts
manufactured by Rhone-Poulenc)

Water 44.5 parts

The above ingredients were homogeneously mixed to obtain a flowable.

FORMULATION EXAMPLE b-5: Flowable

Compound No. 4-b of the present invention 40 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts
manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part
manufactured by Toho Chemical industry Co., Ltd.)

1% Rodopol water (tradename for a thickener, 20 parts
manufactured by Rhone-Poulenc)

Water 29.5 parts

The above ingredients were homogeneously mixed to obtain a flowable.

FORMULATION EXAMPLE b-6: Granular wettable powder (dry flowable)

Compound No. 5-b of the present invention 75 parts
Isoban No. 1 (tradename for an anionic surfactant, 10 parts
manufactured by Kuraray Isoprene Chemical Co., Ltd.)

Vanirex N (tradename for an anionic surfactant, S parts
manufactured by Sanyo Kokusaku Pulp Co., Ltd.)

Carplex #80 (tradename for a white carbon, 10 parts
manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are uniformly mixed and pulverized to form a dry flowable.
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FORMULATION EXAMPLE b-7. Granul

Compound No. 6-b of the present invention 1 part
s Bentonite 55 parts
Talc 44 parts

The above ingredients were homogensously mixed and pulverized, and after an addition of a small
10 amount of water, the mixture was stirred, mixed and granulated by an extrusion-type granulating machine,
followed by drying to obtain a granule.
FORMULATION EXAMPLE c-1: Wettable powder

15

Compound No. 1-c of the present invention 20 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite 76 parts
Industries, Co., Ltd.)

20 Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an 2 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a 2 parts
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

25 The above ingredients are homogeneously pulverized and mixed to form a wettable powder.

FORMULATION EXAMPLE c-2: Wettable powder

80 Compound No. 2-c of the pragsent invention 40 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite 54 paris
Industries, Co., Ltd.)
Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an 2 parts

35 anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)
Carplex (iradename for a coagulation-preventing agent composed of a 4 parts
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are homogeneously pulverized and mixed to form a wettable powder.
40
FORMULATION EXAMPLE c-3: Emulsifiable concentrate

. Compound No. 12-c of the present invention 5 parts
Xylene 75 parts
N,N-dimethylformamide 15 parts
Sorpo! 2680 (tradename for a mixture of a nonionic surfactant and an 5 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)

50

The above ingredients are homogeneously mixed to form an emulsifiable concentrate.

55
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FORMULATION EXAMPLE c-4: Flowable

Compound No. 24-c of the present invention 25 parts

5 Agrizole S-710 (tradename for a nonionic surfactant, 10 parts
manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part
manufactured by Toho Chemical industry Co., Ltd.)
1% Rodopol water (tradename for a thickener, 20 parts

10 manufactured by Rhone-Poulenc)

Water 445 parts
The above ingredients were homogeneously mixed to obtain a flowable.
15
FORMULATION EXAMPLE c-5: Flowable

2 Compound No. 37-c of the present invention 40 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts
manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part
manufactured by Toho Chemical Industry Co., Ltd.)

25 1% Rodopol water (tradename for a thickener, 20 parts
manufactured by Rhone-Poulenc)

Water 29.5 parts
The above ingredients were homogeneously mixed to obtain a flowable.
30
FORMULATION EXAMPLE c-6: Granular wettable powder (dry flowable)

35 Compound No. 45-c of the present invention 75 parts
Isoban No. 1 (tradename for an anionic surfactant, 10 parts
manufactured by Kuraray Isoprene Chemical Co., Ltd.)

Vanirex N (tradename for an anionic surfactant, - 5 parts
manufactured by Sanyo Kokusaku Pulp Co., Ltd.)

o Carplex #80 (tradename for a white carbon, 10 parts
manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are uniformly mixed and pulverized to form a dry flowable.

45 FORMULATION EXAMPLE c-7: Granule

50

The above ingredients were homogeneously mixed and pulverized, and after an addition of a small
amount of water, the mixture was stirred, mixed and granulated by an extrusion-type granulating machine,

Compound No. 48-c of the present invention
Bentonite
Taic

1 part
55 parts
44 parts

ss followed by drying to obtain a granule.
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FORMULATION EXAMPLE d-1: Wettable powder

Compound No. 1-d of the present invention 20 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite 76 parts
Industries, Co., Ltd.)

Sorpol 5038 (tradename for a mixture of a nonionic surfactant and an 2 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of 2 2 parts

white carbon manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are homogeneously pulverized and mixed to form a wettable powder.

FORMULATION EXAMPLE d-2: Wettable powder

Compound No. 2-d of the present invention 40 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite 54 parts
Industries, Co., Ltd.)

Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an 2 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a 4 parts

white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are homogeneously pulverized and mixed to form a wettable powder.

FORMULATION EXAMPLE d-3: Emulsifiable concentrate

Compound No. 3-d of the present invention 5 parts
Xylene 75 parts
N,N-dimethylformamide 15 parts
Sorpol 2680 (tradename for a mixture of a nonionic surfactant and an 5 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.) :

The above ingredients are homogeneously mixed to form an emulsifiable concentrate. '

FORMULATION EXAMPLE d-4: Flowable

Compound No. 4-d of the present invention 25 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts
manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part
manufactured by Toho Chemical Industry Co., Ltd.)

1% Rodopo! water {tradename for a thickener, 20 parts
manufactured by Rhone-Poulenc)

Water 44 5 parts

The above ingredients were homogeneously mixed to obtain a flowable.
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FORMULATION EXAMPLE d-5: Flowable

Compound No. 5-d of the present invention 40 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts
manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part
manufactured by Toho Chemical Industry Co., Ltd.)
1% Rodopo! water {tradename for a thickener, 20 parts
10 manufactured by Rhone-Poulenc)
Water 29.5 parts
The above ingredients were homogeneously mixed to obtain a flowable.
15
FORMULATION EXAMPLE d-6: Granular wettable powder (dry flowable)
Compound No. 6-d of the present invention 75 parts
20 Isoban No. 1 (tradename for an anionic surfactant, 10 parts
manufactured by Kuraray Isoprene Chemical Co., Ltd.)
Vanirex N (tradename for an anionic surfactant, 5 parts
manufactured by Sanyo Kokusaku Pulp Go., Ltd.)
Carplex #80 (tradename for a white carbon, . 10 parts
i manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are uniformly mixed and pulverized to form a dry flowable.

30 FORMULATION EXAMPLE d-7: Granule

Compound No. 9-d of the present invention 1 part
25 Bentonite 55 parts
Talc 44 parts

The above ingredients were homogeneously mixed and pulverized, and after an addition of a small
amount of water, the mixture was stirred, mixed and granulated by an extrusion-type granulating machine,
40 followed by drying to obtain a granule.

FORMULATION EXAMPLE e-1: Wettable powder

4 Compound No. 1-e of the present invention 20 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite 76 parts
Industries, Co., Ltd.)
Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an 2 parts
50 anionic surfactant, manufactured by Toho Chemica! Industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a 2 parts
white carbon, manufactured by Shionogi Pharmaceutical Co., L1d.)
The above ingredients are homogeneously pulverized and mixed to form a wettable powder.
55
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FORMULATION EXAMPLE e-2: Wettable powder

Compound No. 2-e of the present invention

Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite
Industries, Co., Ltd.) )
Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

40 parts
54 parts

2 parts

4 parts

The above ingredients are homogeneously pulverized and mixed to form a wettable powder.

FORMULATION EXAMPLE e-3: Emulsifiable concentrate

Compound No. 3-e of the present invention

Xylene

N.N-dimethylformamide

Sorpol 2680 (tradename for a mixture of a nonionic surfactant and an
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)

5 parts
75 parts
15 parts

5 parts

The above ingredients are homogeneously mixed to form an emulsifiable concentrate.

FORMULATION EXAMPLE e-4: Flowable

manufactured by Kao Corp.)
manufactured by Toho Chemical Industry Co., Ltd.)

manufactured by Rhone-Pouienc)

Compound No. 4-¢ of the present invention 25 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts

Runox 1000C (tradename for an anionic surfactant, 0.5 part
1% Rodopol water (tradename for a thickener, 20 parts

Water 445 parts

The above ingredients were homogeneously mixed to obtain a ﬂowable.

FORMULATION EXAMPLE e-5: Flowable

manufactured by Kao Corp.)
manufactured by Toho Chemical Industry Co., Ltd.)

manufactured by Rhone-Poulenc)

Compound No. 5-e of the present invention 40 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts

Runox 1000C (tradename for an anionic surfactant, 0.5 part
1% Rodopol water (tradename for a thickener, 20 parts

Water 29.5 parts

The above ingredients were homogeneously mixed to obtain a flowable.
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FORMULATION EXAMPLE e-6: Granular wettable powder (dry flowable)

manufactured by Kuraray Isoprene Chemical Co., Ltd.)
manufactured by Sanyo Kokusaku Pulp Co., Lid.)

manufactured by Shionogi Pharmaceutical Co., Ltd.)

Compound No. 1-e of the present invention 75 parts
Isoban No. 1 (tradename for an anionic surfactant, 10 parts

Vanirex N (tradename for an anionic surfactant, 5 parts

Carplox #80 (tradename for a white carbon, 10 parts

The above ingredients are uniformly mixed and pulverised to form a dry flowable.

FORMULATION EXAMPLE e-7: Granule

Compound No. 5-e of the present invention 1 part
Bentonite 55 parts
Talc 44 parts

The above ingredients were homogeneously mixed and pulverized, and after an addition of a small
amount of water, the mixture was stirred. mixed and granulated by an extrusion-type granulating machine,

followed by drying to obtain a granule.

FORMULATION EXAMPLE f-1: Wettable powder

Compound No. 1-f of the present invention

Zeekiite A (tradename for a kaolin-type clay, manufactured by Zeeklite
Industries, Co., Ltd.)

Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an
anionic surfactant, manufactured by Toho Chemical industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

20 parts
76 parts

2 parts

2 parts

The above ingredients are homogeneously pulverized and mixed to form a wettable powder.

FORMULATION EXAMPLE f-2: Wettable powder

Compound No. 2-f of the present invention

Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite
Industries, Co., Ltd.)

Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an
anionic surfactant, manutactured by Toho Chemical Industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

40 parts
54 parts

2 parts

4 parts

The above ingredients are homogeneously pulverized and mixed to form a wettable powder.
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FORMULATION EXAMPLE {-3: Emulsifiable concentrate

Compound No. 1-f of the present invention

Xylene

N,N-dimethylformamide

Sorpol 2680 (tradename for a mixture of a nonionic surfactant and an
anionic surfactant, manufactured by Toho Chemicat industry Co., Ltd.)

5 parts
75 parts
15 parts

5 paris

The above ingredients are homogeneously mixed to form an emulsifiable concentrate.

FORMULATION EXAMPLE {-4: Flowable

manufactured by Kao Corp.)
manufactured by Toho Chemical Industry Co., Ltd.)

manufactured by Rhone-Poulenc)

Compound No. 2-f of the present invention 25 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts

Runox 1000C (tradename for an anionic surfactant, 0.5 part
1% Rodopo! water (tradename for a thickener, 20 parts

Water . 44 5 parts

The above ingredients were homogeneously mixed to obtain a flowable.

FORMULATION EXAMPLE f-5: Flowable

manufactured by Kao Corp.)
manufactured by Toho Chemical industry Co., Ltd.)

manufactured by Rhone-Poulenc)

Compound No. 2-f of the present invention 40 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts

Runox 1000C (tradename for an anionic surfactant, 0.5 part
1% Rodopol water (tradename for a thickener, 20 parts

Water 29.5 parts

The above ingredients were homogeneously mixed to obtain a flowable.

FORMULATION EXAMPLE f-8: Granular wettabie powder (dry flowable)

manufactured by Kuraray Isoprene Chemical Co., Lid.)

manufactured by Sanyo Kokusaku Pulp Co., Ltd.)

manufactured by Shionogi Pharmaceutical Co., Ltd.)

Compound No. 2-f of the present invention 75 parts
Isoban No. 1 (tradename for an anionic surfactant, 10 parts

Vanirex N (fradename for an anionic surfactant, 5 parts

Carplex #80 (tradename for a white carbon, 10 parts

The above ingredients are uniformly mixed and pulverized to form a dry flowable.
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FORMULATION EXAMPLE f-7: Granule

Compound No. 2-f of the present invention 1 part
5 Bentonite §5 parts
Talc 44 parts

The above ingredients were homogeneously mixed and pulverized, and after an addition of a small
;0 amount of water, the mixture was stirred, mixed and granulated by an extrusion-type granulating machine,
followed by drying to obtain a granule.
FORMULATION EXAMPLE g-1: Wettable powder

15

Compound No. 1-g of the present invention 20 parts
Zeeklite A (tradename for a kaolin-type clay, manufactured by Zeeklite 76 parts
Industries, Co., Ltd.)

Sorpol.5039 (fradename for a mixture of a nonionic surfactant and an 2 parts

2 anionic surfactant, manutfactured by Toho Chemical industry Co., Ltd.)
Carplex (tradename for a coagulation-preventing agent composed of a 2 parts
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

25 The above ingredients are homogeneously pulverized and mixed to form a wettable powder.

FORMULATION EXAMPLE g-2: Wettable powder

%0 Compound No. 2-g of the present invention 40 parnts
Zeekiite A (tradename for a kaolin-type clay, manufactured by Zeeklite 54 parts
Industries, Co., Ltd.)
Sorpol 5039 (tradename for a mixture of a nonionic surfactant and an 2 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)

35 . .
Carplex (tradename for a coagulation-preventing agent composed of a 4 parts
white carbon, manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are homogeneously pulverized and mixed tb form a wettable powder.
40
FORMULATION EXAMPLE g-3: Emulsifiable concentrate

- Compound No. 3-g of the present invention 5 parts
Xylene 75 parts
N,N-dimethylformamide 15 parts
Sorpol 2680 (tradename for a mixture of a nonionic surfactant and an 5 parts
anionic surfactant, manufactured by Toho Chemical Industry Co., Ltd.)

50

The above ingredients are homogeneously mixed to form an emulsifiable concentrate.
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FORMULATION EXAMPLE g-4: Flowable

Compound No. 4-g of the present invention 25 parts
Agrizole S-710 (tradename for a nonionic 10 parts
surfactant, manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part
manufacture by Toho Chemical Industry Co., Ltd.)

1% Rodopol water (tradename for a thickener, 20 parts
manufactured by Rhone-Poulenc)

Water 44 5 parts

The above ingredients were homogeneously mixed to obtain a flowabls.

FORMULATION EXAMPLE g-5: Flowable

Compound No. 5-g of the present invention 40 parts
Agrizole S-710 (tradename for a nonionic surfactant, 10 parts
manufactured by Kao Corp.)

Runox 1000C (tradename for an anionic surfactant, 0.5 part
manufactured by Toho Chemical Industry Co., Ltd.)

1% Rodopol water (tradename for a thickener, 20 parts
manufactured by Rhone-Poulenc)

Water 29.5 parts

The above ingredients were homogeneously mixed to obtain a flowable.

FORMULATION EXAMPLE g-6: Granular wettable powder (dry flowable)

Compound No. 12-g of the present invention 75 parts
Isoban No. 1 (tradename for an anionic surfactant, 10 parts
manufactured by Kuraray lsoprene Chemical Co., Ltd.)

Vanirex N (tradename for an anionic surfactant, 5 parts
manufactured by Sanyo Kokusaku Puip Co., Ltd.)

Carplex #80 (tradename for a white carbon, 10 parts
manufactured by Shionogi Pharmaceutical Co., Ltd.)

The above ingredients are uniformly mixed and pulverized to form a dry flowable.

FORMULATION EXAMPLE g-7: Granule

Compound No. 19-g of the present invention 1 part
Bentonite . 55 parts
Talc 44 parts

The above ingredients were homogeneously mixed and pulverized, and after an addition of a small
amount of water, the mixture was stirred, mixed and granulated by an extrusion-type granulating machine,
followed by drying to obtain a granule.

In use, the above wettable powder, emulsifiable concentrate, flowable or granular wettable powder is
diluted with water from 50 to 1,000 times and applied so that the active ingredient will be from 0.0001 to 10
kg per hectare (ha).

225

BNSDOCID: <EP____0592676A1_1_>



10

15

20

25

30

35

40

45

50

55

EP 0 592 676 Al

Now, the herbicidal activities of the compounds of the present invention will be described in detail with

ref rence to the following Test Examples.

TEST EXAMPLE 1: Test-1 on the herbicidal effects in soil treatment

A plastic box having a length of 15 cm, a width of 22 cm and a depth of 6 cm was filled with a sterilized
diluvial soil, and seeds of Echinochloa crus-galii, Digitaria adscendens, Cyperus microiria, Solanum nigrum,
Galinsoga ciliata, Rorippa indica, Oryza sativa, Zea mays, Triticum aestivum, Glycine max and Gossypium
spp. were sown, and the soil was covered thereon in a thickness of about 1.5 cm, and then a herbicide
solution was applied onto the surface of the soil uniformly so that the active ingredient was distributed at a
predetermined concentration. The herbicide solution was prepared by diluting a wettable powder prepared
in accordance with the foregoing Formulation Examples with water and applied by a small spray onto the
entire soil surface. Four weeks after the application of the herbicidal solution, the herbicidal effects against
each weed and the phytotoxicities against each crop plant were determined on the basis of the following
standard ratings. The results are shown in Table 15.

Standard ratings:

Growth control rate of more than 90% (almost completely withered)
Growth control rate of from 70 to 80%

Growth control rate of from 40 to 70%

Growth control rate of from 20 to 40%

Growth control rate of from 5 to 20%

: Growth control rate of less than 5% (almost non-effective)

The above growth control rates were calculated by the following equation:

Qabhwaew

Growth control rate (%) = (1 - &) x 100

where
T: Weight of the weed grown above the soil surface of the treated area
N: Waeight of the weed grown above the sail surface of the non-treated area

TEST EXAMPLE 2: Test-1 on the herbicidal effects in foliage treatment

A plastic box having a length of 15 cm, a width of 22 cm and a depth of 6 cm was filled with a sterilized
diluvial soil, and seeds of Echinochloa crus-galli, Digitaria adscendens, Avena fatua, Cyperus microiria,
Solanum nigrum, Galinsoga ciliata, Rorippa indica, Oryza sativa, Zea mays, Triticum aestivum, Glycine max,
Gossypium spp. and Beta vuigaris were spot-wisely sown, and the soil was covered thereon in a thickness
of about 1.5 cm. When the various weeds and crop plants grew to the 2 or 3 leaf stage, a herbicidal solution
was uniformly sprayed on the foliages so that the active ingredient was applied in a predetermined
concentration. The herbicidal solution was prepared by diluting a wettable powder prepared in accordance
with the above Formulation Examples with water and applied onto the entire surface of the foliages of the
weeds and the crop plants by a small spray. Four weeks after the application of the herbicide solution, the
herbicidal effects against each weed and the phytotoxicities against each crop plant were determined on the
basis of the standard ratings described in Test Example 1. The results are shown in Table 16.

TEST EXAMPLE 3: Test-1 on the herbicidal effects in irrigation treatment

Into a Wagner pot of 1/5000a, alluvial soil was put, and then water was introduced and mixed to form an
irrigated state with a water depth of 4 cm. Seeds of Echinochloa crus-galli, Scirpus juncoides, Monochoria
vaginalis and Rotala indica were sown in the above pot, aid tubers of Sagittaria pygmaea and Cyperus

serotinus were - mbedded. Then, rice seedlings of 2.5 leaf stage were transplanted. The pot was placed in a

greenhouse at a temperature of from 25 to 30°C, and the plants w re cultured. On the third day after the
seeding and plantation, a diluted solution of the herbicide was dropwise applied to the water surface by a
measuring pipette, so that the dose would be a predetermined level. Three weeks after the dropwise
application of the herbicide, the herbicidal effects against various weeds and rice were determined on the
basis of the standard ratings described in Test Example 1. The results are shown in Table 17.

226

BNSDOCID: <EP__0592676A1_I_>



EP 0 592 676 A1

_ In Tables 15, 16 and 17, Compound Nos. correspond to Compound Nos. in the Examples, and symbols
have the following m anings.
Echinochloa crus-galli (barnyardgrass)
Digitaria adscendens (large crabgrass)
Avena fatua (wild oat)
Cyperus microiria (annual sedge)
Solanum nigrum (black nightshade)
Galinsoga ciliata (hairy galinsoga)
Rorippa indica (fieldcress)
Scirpus juncoides (bulrush)
Monochoria vaginalis (ducksalad)
Rotala indica (toothcup)
Sagittaria pygmaea (arrowhead)
Cyperus serctinus (flat sedge)
Oryza sativa (rice)
Zsa mays (corn)
Triticum aestivum (wheat)
Glycine max (soybean)
Gossypium spp. (cotton)
Beta vulgaris (sugar beet)

10

15

TOQAOTRCrXETIOIMOO®>
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Table 15

A B D EF G

Dose

No.

(kg/ha)

2.5

1-2

10

0.08
0.16
2.5

0. 63
0. 04
0. 08
0.16
0. 63
0.16
0. 32
0.63
0.04
0.08
0.16
0.04
0.08
0.16
0.16
0.32
0.63

15

3-a

6-a
T1-2

20

25

8-a
10-a

30

12-a

35

20-a

22-a

45

50

55
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Table 15 continued

b

A B D E F G a

Dose
(kg/ha)

No.4

0.16
0. 32
0. 63
0. 63
0. 63

2.5

24-a

10

15

25-a

26-a

30-a

20

2.5

31-a

2.5
2.5
0. 63

34-a

36-a

25

38-a

2.5

39-a

0.63
2.5

40-a

30

41-a

2.5

43-a

0.63
0.63
0.63

2.9

45-a

35

47-a

48-a

40

49-a

2.5

52-a

2.5

53-a

45

2.5

56-a

0. 63
2.5

59-a

61-a

50

55
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Table 15 continu d

A B DEF G

Dose

No.

(kg/ha)

0. 63
2.5

63-a

10

64-a

0.63
0.63

73-a

74-2

16

1-b
3-b

0.16

1-c

20

0.63
0. 63
0.63
0.63

10

4-c

25

5-c

6-¢

30

7-¢

8-¢c
11-¢

0.63
0.16
0.16
0.63
0.63
0.63
0.63
0.16
0.63

35

12-¢

13-c

14-¢

15-¢

16-c

17-¢

45

18-¢

20-¢

50

55
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Table 15 continued

A B D E F G

Dose
(kg/ha)

No.

0. 63
0.16
0. 63
0.16
0.16
0.16
0.63
0. 63
0.16

23-¢

10

24-¢

26-¢

15

35-¢

36-¢

37-¢

20

38-c

39-¢

40-¢

25

2.5

3-d
5-d
6-d
9-d

2.5
10
10

30

1-e
2-e
‘4-e

35

2.5

40

10

2-f

0. 63
2.5
2.5

1-g
7-g

45

9-g

11-g

0.63
2.5

12-¢

50

55
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No. Dose A B D EVF G a b ¢ d e
(kg/ha)

13-¢ 2.5 5 3 5 8 5 5 1 0 1 0 0
14-¢ 2.5 4 4 5 3 5 5 0 0 0 0 O
15-¢ 2.5 5 4 5 8 5 5 1 1 2 0 0
16-¢ 2.5 5 4 5 3 5 5 3 3 4 0 0
17-¢ 0. 63 5 5 5 5 5 5 3 1 3 0 0
18-¢ 0. 63 5 5 5 5 5 5 4 2 2 0 0
19-¢ 2.5 4 5 5 2 5 5 4 3 3 1 0
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Table 16

A B CDE F G

Dose
(kg/ha)

No.

2.5

1-a
2-a

10

0.16
0.32
0.63
2.5

2.5

15

3-a

6-a

20

0.16
0.32
0.63
2.5

2.5

0.16
0.32
0.63
0.16
0.32

T-a

25

8-a-
10-a

12-a

30

20-a

35

0.63 -
0.63
0.63
2.5
2.5
2.5
2.5

22-a

24-a

30-a

45

31-a

34-a

36-a

50

55
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Tsable 16 continued

A B CDEF G

Dose
(kg/ha)

No.

2.5

38-a

10

2.5

40-3

2.5

47-a

15

2.5

48-a

2.5

56-a

2.5

59-a

20

2.5

63-a

2.5

64-a

0.16
0.63
0.16
0.16
0.16

73-a

25

T4-a

1-c
2-c

30

3-c

0.63

4-c

35

0.63

6-¢

0.63°
10

T-c

8-c

0.63
0.16
0.16
0.63
0.63

11-¢

12-¢

45

13-c

14-¢

15-¢

50

85
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Table 16 continued

A B C D E F G a

Dose
(kg/ha)

No.

0. 63
0. 63
0.16
0. 63
0.63
0.63
0.16
0.63
0.16
0.16
0.16
0.63
0.63
0.16
10
10
10

16-¢

10

17-¢

18-c
" 20-¢

15

21-c

23-¢

24-¢

20

26-¢c

35-¢

36-¢

25

37-c

38-¢

30

39-c

40-c

5-d

35

6-d
9-d

1-e

4-¢

10
2.5

2-f

45

1-g
-8

2.5

50

55
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Table 16 continu d

A B C¢C D E F G a

Dose

No.

(kg/ha)

10

2.5
2.5
2.5

2.5

9-g
11-g

12-g

15

13-g

2.5
2.5

14-g

20

15-¢

2.5

16-g

2.5
2.5

17-g

25

18-g

2.5

19-g

30

35

40

45

50

55
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Table. 17
° A N pose A H I J K L a
(kE/ha?
74-a 2.5 5 4 4 4 5 4 0
1-b 4 4 - 5 5 5 — 0
* 1-c 0.6 5 5 4 5 5 5 0
7-¢ 2.5 5 0 4 4 4 4 0
20 13¢ 0.64 5 4 5 4 5 5 0
50-c - 0.64 5 4 5 5 5 4 0
53-c 0.16 5 0 4 5 4 2 O
® 54-c 0.16 5 2 4 4 5 5 0
30

TEST EXAMPLE 4: Test-2 on the herbicidal effects in soil treatment

A plastic box having a length of 21 cm, a width of 13 cm and a depth of 7 cm was filled with a sterilized
35 diluvial soil, and seeds of Echinochioa crus-galli, Setaria viridis, Avena fatua, Alopecurus myosuroides,
Abutilon theophrasti, Xanthium strumarium, Amaranthus viridis, Ipomoea spp., Veronica persica, Stellaria
media, Zea mays, Oryza sativa, Oryza sativa, Glycine max, Gossypium spp., Triticum aestivum and Beta
vulgaris were spot-wisely sown, and the soil was covered thereon in a thickness of about 1.5 cm, and then a
herbicide solution was applied onto the surface of the soil uniformly so that the active ingredient was
40 distributed at a predetermined concentration. The herbicide solution was prepared by diluting a wettable
powder prepared in accordance with the foregoing Formulation Examples with water and applied onto the
entire soil surface by a small spray. Three weeks after the application of the herbicidal solution, the
herbicidal effects against each weed and the phytotoxicities against each crop plant were visually
determined on the basis of the following standard ratings. The results are shown in Table 18.
45 Some of the compounds of the present invention show selectivity for certain crop plants.

Standard ratings:

Growth control rate of more than 90% (almost completely withered)
Growth control rate of from 70 to 90%

Growth control rate of from 40 to 70%

Growth control rate of from 20 to 40%

Growth control rate of from 5 to 20%

Growth control rate of less than 5% (almost non-effective)

50

ErhwAO

55
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TEST EXAMPLE 5: Test-2 on the herbicidal effects in foliage treatment

A plastic box having a length of 21 cm, a width of 13 cm and a depth of 7 cm was filled with a sterilized
diluvia! soil, and seeds of Echinochloa crus-galli, Setaria viridis, Avena fatua, Alopecurus myosuroides,
Abutilon theophrasti, Xanthium strumarium, Amaranthus viridis, lpomoea spp., Veronica persica, Steliaria
media, Zea mays, Oryza sativa, Glycine max, Gossypium spp., Triticum aestivum and Beta vulgaris were

spot-wisely sown and the soil was covered thereon in a thickness of about 1.5 cm. When the various weeds
and crop plants grew to the 2 or 3 leaf stage, a herbicidat solution was uniformly sprayed on the foliages so
that the active ingredient was applied in a predetermined concentration. The herbicidal solution was
prepared by diluting a wettable powder prepared in accordance with the above Formulation Examples with
water and applied onto the entire surface of the foliages of the weeds and the-crop plants by a small spray.
Three weeks after the application of the herbicide solution, the herbicidal effects against each weed and the
phytotoxicities against each crop plant were visually determined on the basis of the standard ratings
described in Test Example 4. The results are shown in Table 19.

TEST EXAMPLE 6: Test-2 on the herbicidal effects during the growing stage in irrigation treatment

Into a Wagner pot of 1/5000a, alluvial soil was put, and then water was introduced and mixed to form an
irrigated state with a water depth of 4 cm. Seeds of Echinochloa crus-galli, Scirpus juncoides, Monochoria
vaginalis and Rotala indica were sown in the above pot. The pot was placed in a greenhouse at a
temperature of from 25 to 30°C, and the plants were cultured. When Echinochloa crus-galli, Scirpus
juncoides, Monochoria vaginalis and Rotala indica reached 1 to 2 leaf stage, a diluted solution of the
herbicide was dropwise applied to the water surface by a measuring pipette, so that the dose would be a
predetermined level. Three weeks after the dropwise application of the herbicide, the herbicidal effects to
various weeds were visually determined on the basis of the standard ratings described in Test Example 4.
The results are shown in Table 20.

in Tables 18, 19 and 20, Nos. correspond to Compound Nos. in the Examples, and symbols have the
following meanings.

Echinochloa crus-galli (barnyardgrass)

Setaria viridis (green foxtail)

Avena fatua (wild oat)

Alopecurus myosuroides (black grass)

Abutilon theophrasti (velvetleaf)

Xanthium strumarium (common cocklebur)

Amaranthus viridis (slender amaranth)

Ipomoea spp. (mornigglory)
~Veronica persica (Persian speedwell)

Stellaria media (common chickweed)

Zea mays (corn)

Oryza sativa (rice)

Glycine max (soybean)

Gossypium spp. (cotton)

Triticum aestivum (wheat)

Beta vulgaris (sugar beet)

TREROORETIOMMOOD X
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Table 18

Dose

]l J a b c d e §

A BCDTETFTGH

No.

(kg/ha)

10

5 5 355 55 4 2 5 45 3 0 3 4

41-c 0.16

53 55 5 51 0 4 4
5 555 5 355 55 5 5 40 4 4
5 5 2 5 5 2555555 0 2 25
5 5 45 5 25 5 5 5 5 5

1

5 5 3 5 3

43-¢ 0.63

44-c 0.63
49-c 0.83
50-c 0.63
51-c 0.16
52-c 0.63

53-¢ 0.16

15

3
2

1
1

1

20

4

5 5 45 55555 5 5 5 3

5 555 2555 5 5 5 5 3 3 4 4
5 5 5 5 25 55 55 45 0 0 4 5
5 555 5 5 55 5 5 5 5 3

5 5 5 5 45 55 5 5 5 5

25

4 5

1

54-c 0.63

55-¢ 0.63

0 5 5

1

30

2 o

1

56-c 0.63

20-g 0.63

55 5 55555 5 5 5 5 3

5 5355 253 55 4 420 25

35

45

50

55
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Table 19

No. Dose ABCDEFGHIJabcde'f

(kg/ha)
10 41-c 0.16 5 5 4 555 55 156 34225
43-c 0.63 5 5 4 55 55 3 255 301 25
44-c 0.3 5 5 5 55 5 55 355 443335
" 49-c 0.6 5 5 2 55 555555 24215
50-c 0.6 5 5 3 5 5 5 5 5 455 3 4315
51-c 0.16 5 5 8 4 5 5 5 5 5 55 45 1 25
N 59-c 0.8 5 5 5 5 5 5 5 4 2 5 5 4 41 45
53-c  0.16 5 5555056555555 5 3 45
~25 54-c 0.16 5 5 5 5 5 5 5 5 5 5 5 5 5 3 35
55-c 0.16 5 5 5 5 5 5 5 3 5 5 55 5 15 5
56-c 0.16 5 5 5 5 5 5 5 2 55555155
% 20-g 0.63 5 5 5 5 5 5 5 4 5 65 5.5 5 3 45
35
Table 20
No. Dose (kg/ha) | A | H | J
40 50-c 0.64 5| 4| 4] 4
53-c 0.16 51 31| 4} 2.
54-c 0.16 51 4] 4| 4

45 INDUSTRIAL APPLICABILITY

Iminosulfonylurea derivatives of the formula (1) of the present invention can be used safely to important
crop plants, and they are compounds showing high herbicidal effects against many weeds and thus useful
50 as active ingredients of herbicides.

Claims

1. An iminosulfonylurea derivative of the formula (1) or its salt:

55
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/L
X

wherein Q is

- N / N ‘N-N

RS Y 5 N O W
Q1 Q2 Q3

" N—N OZ—N
Can o GA

h ~

N
AN
25 Q4 Q5 Q6

30 J/KN‘- I J/&N— or .N— =N -

}
C

35
wherein in Q1, Q2 and Q5, E is a sulfur atom, an oxygen atom or a nitrogen atom mono-substituted by
an optional substituent other than a hydrogen atom; in Q6, Q7 and Q8, J is a sulfur atom or an oxygen
atom; in Q1 to @8, a nitrogen atom in the ring of Q is substituted by an optional substituent other than a
hydrogen atom, and a carbon atom in the ring of Q may be substituted by an optional substituent; and
40 in Q9. the sulfur atom and the nitrogen atom on the carbon atom to which the imino group of Qis
bonded, are substituted by optional substituents other than hydrogen atoms, )
X is an oxygen atom or a sulfur atom,
L is a hydrogen atom, a Ci—s alkyl group, a C2-¢ alkenyl group or a Cz —¢ alkynyl group,

Gis
45
B
)N
50 A
N i,
D
55 A is a CH group or a nitrogen atom, and

each of B and D which are independent of each other, is a C,-4 alky! group, a Ci-4 alkoxy group,
a mono-, di-or poly-halogeno Ci-s alky! group, @ mono-, di- or poly-halogeno Ci-+ alkoxy group, a
halogen atom, a Ci -4 alkylamino group or a di(Ci-4+ alkyl)amino group.
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2. The iminosulfonylurea derivative of the formula (1) and its salt according to Claim 1:

L
. Qs 0, NHC-N{
Il G (1)
10 wherein Q is
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R® is a Ci—s alkyl group, a Cs—7 cycloalkyl group, a Ci1-¢ alkyl group substituted by a Cz-7

55 cycloalkyl group, a Ca-7 cycloalkenyl group, a Ci—¢ alkyl group substituted by a C3z-7 cycloalkenyl
group, a C2-g alkenyl group, a Cz2-8 alkynyl group, a Ci-¢ alkyl group substituted by a C1-¢ alkoxy

group, a Ci1-¢ alkyl group substituted by a C2-¢ alkenyloxy group, a Ci1-¢ alkyl group substituted by a

Cz-¢ alkynyloxy group, a Ci—-¢ alkyl group substituted by a mono-, di- or poly-halogeno C1-6 alkoxy
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group, a Ci-s alkyl group substituted by a mono-, di- or poly-halogeno Cz-¢ alkenyloxy group, a Ci—¢
alkyl group substituted by a mono-, di- or poly-halogeno C2-¢ alkynyloxy group, a Ci-¢ alkyl group
substituted by a Cy-s alkyithio group, @ Ci-s alkyl group substituted by a Ci-¢ atkytsulfinyl group, a
Ci-s alkyl group substituted by a Ci-s alkylsulfonyl group, a mono-, di- or poly-halogeno Ci-g alkyl
group, a mono-, di- or poly-halogeno Cz-g alkenyl group, a mono-, di- or poly-halogeno Ca-g alkynyl
group, a C1-s alkylgroup substituted by a cyano group, a Cz2-¢ alkenyl group substituted by a cyano
group, a C>-¢ alkynyl group substituted by a cyano group, a Ci1-¢ alkyl group substituted by a nitro
group, a C2-s alkenyl group substituted by a nitro group, a C2—¢ alkynyl group substituted by a nitro
group, a Ci-s alkyl group substituted by a C>-; alkoxycarbonyl group, a Cz-¢ alkenyl group
substituted by a Cz-7 alkoxycarbonyl group, a Cz-¢ alkynyl group substituted by a Cz-;
alkoxycarbonyl group, a Ci-¢ alkyl group substituted by a C2-7 alkylcarbonyt group, a C,-¢ alkyl
group substituted by a mono-, di- or polyhalogeno Cz-; alkylcarbonyl group, a Ci1-¢ alkyl group
substituted by a Cs—7 alkenylcarbonyl group, a Ci-s alky! group substituted by a Cs-; alkynylcarbonyl
group, a C1-s alkyl group substituted by a Cz—s alkylcarbonyl group substituted by a Ci-4+ alkoxy
group, @ Ci-s alkyl group substituted by a Cz-s alkylcarbony! group substituted by a Ci-4 alkylthio
group, a C1-¢ alkyl group substituted by a Cz—s alkylcarbonyl group substituted by a C4 -4 alkylsulfinyl
group, a Ci-¢ alkyl group substituted by a Cz-—s alkylcarbonyl group substituted by a Ci-a
alkylsulfonyl group, a Cz—¢ alkenyl group substituted by a C:—; alkyicarbonyl group, a Cz-¢ alkynyl
group substituted by a Cz-7 alkylcarbony! group, a Cy1-¢ alkylgroup substituted by a C1-¢ alkylsul-
famoy! group, a Ci-¢ alkyl group substituted by a Ci—¢ aikoxysulfamoyl group, a C1-¢ alkyl group
substituted by a di(C,-3 alkyl)sulfamoy! group, a Ci—¢ alkyl group substituted by an N-(C1-3 alkyl)-N-
(C1 -3 alkoxy)sulfamoyl group, a C1—¢ alkyl group substituted by a C2—7 alkylcarbamoyl group, a Ci-¢
alkyl group substituted by a di{(Ci -2 alkyl)carbamoyl group, a Ci-¢ alkyl group substituted by a C2-7
alkoxycarbamoyl group, a C1—s alky! group substituted by an N-(Ci-3 alkyl)-N-(C1 -3 alkoxy)carbamoyl
group, a C1-¢ alkyl group substituted by a Ci1—¢ alkylamino group. a Ci—¢ alkyl group substituted by a
C1 -c alkoxyamino group, a Ci1-¢ alkyl group substituted by a di(C1-3 alkyl)amino group, a Ci-¢ alkyl
group substituted by an N-(C1—3 alkyl)-N-(Cs -3 alkoxy)amino group, a C1-¢ alkyl group substituted by
an N-(C2-7 alkylcarbonyl)}-N-(C1-¢ alkyl)amino group, a Cy—¢ alkyl group substituted by an N-(Cz-7
alkylcarbonyl)-N-(C1—s alkoxy)amino group, a Ci-¢ alkyl group substituted by an N-(C1-¢
alkylsulfonyl)-N-(C1 - alkyl)amino group, a Ci—¢ alkyl group substituted by an N-(C,-¢ alkyisulfonyl)-N-
(C1-¢ alkoxy)amino group, a phenyl group (provided that such a phenyl group may be substituted by
one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a C1-s alkyl group, a Cy-¢ alkoxygroup and a Cz-7 alkoxycarbonyl group), a Ci-¢ alkyl
group substituted by a phenyl group (provided that such a pheny! group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a triflucromethyl group, a nitro
group, a Ci-¢ alkyl group, a Ci—¢ alkoxy group and a, C>-7 alkoxycarbony! group), @ Cz-7 alkenyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alkyl group, a Ci-¢ alkoxygroup and a C.-7 alkoxycarbonyl group), a Cz-s alkynyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, 2 nitro
group, a C1-¢ alkyl group, a C1-¢ alkoxy group and a Cz-y alkoxycarbonyl group), a Ci1-¢ alkyl group
substituted by a phenoxy group (provided that such a phenoxy group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a C1-¢ alkyl group, a Cy-¢ alkoxygroup and a C2—; alkoxycarbonyl group), a Cy-¢ alkyl group
substituted by a phenylthio group (provided that such a phenylthio group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a C1-¢ alkyl group, a C1—¢ alkoxy group and a C2-; atkoxycarbonyl group), a G,-¢ alkyl group
substituted by a phenylsulfiny! group (provided that such a phenyisulfinyl group may be substituted by
one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a Cy—¢ alkyl group, a C1-¢ alkoxy group and a Cz-7 alkoxycarbony! group), a Ci-s alkyl
group substituted by a phenylsulfonyl group (provided that such a phenylsulfonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethy! group, a nitro group, a Ci-s alkyl group, a Ci-¢ alkoxy group and a Cz-7 alkoxycar-
bonyl group), a C1-¢ alkyl group substituted by a benzyloxy group (provided that the phenyl group of
such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a C1-¢ alkoxy
group and a Cz-; alkoxycarbonyi group), a Ci-¢ alkyl group substituted by a benzyithio group
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(provided that the phenyl group of such a benzylthio group may be substituted by one or more
substitu nts selected from the group cansisting of a halogen atom, a trifiucromethyl group, a nitro
group, a C1-¢ alkyl group, a C1—-¢ alkoxy group and a Gz2—-7 alkoxycarbony! group), a Cy-¢ alkyl group
substituted by a benzylsulfinyl group (provided that the pheny! group of such a benzylsulfinyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a ftrifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci-s alkoxy group and a Cz-7
alkoxycarbony! group), a Ci—¢ alkyl group substituted by a benzylsulfonyl group (provided that the
phenyl group of such a benzyisulfonyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl! group, a nitro group, a Ci1-¢ alkyl group,
a Cy,-¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a
phenyicarbonyl group (provided that such a phenylcarbonyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alkyl group, a Ci-¢ alkoxy group and a C.—; alkoxycarbonyl group), a Ci1-¢ alkyl group
substituted by a benzylcarbonyl group (provided that the pheny! group of such a benzylcarbonyl group
may be substituted by one or more substituents selocted from the group consisting of a halogen atom,
a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci—¢ alkoxy group and a Cz2-2
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by an amino group substituted by a Ci-s
alkyisulfonyl group, or a Cy-¢ alky! group substituted by an amino group substituted by a Co-a
alkylcarbony! group,

each of R32 and R23 which are independent of each other, is a hydrogen atom, a Cs -¢ alkyl group,
a mono-, di- or poly-halogeno G1—¢ alkyl group, a C.-s alkoxy group, a mono-, di or poly-halogeno
C1-¢ alkoxy group, a Ci-¢ alkylthio group, a Ci-¢ alkylsulfinyl group, a C.1-¢ alkylsulfanyl group, a
C.-7 alkoxycarbonyl group, a C2-7 alkylcarbonyl group, a halogen atom, a nitro group, a cyano group.
or a phenyl group (provided that such a phenyl group may be substituted by one or more substituents
selected from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group. a Ci-s
alkyl group, a C1-s alkoxy group and a C. -7 alkoxycarbonyl group).

each of R* and R2® which are independent of each other, is a hydrogen atom, a C1 -z alky! group,
a Co—salkenyl group, a Cz-s alkynyl group, or a phenyl group (provided that such a phenyl group may
be substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethy! group, a nitro group, a Ci—¢ alkyl group, a Ci-¢ alkoxy group and a Cz-7 alkoxycar-
bony! group),

R#® is a Cy—s alkyl group, a C2-g alkenyl group, a C2—s alkynyl group or a phenyl group (provided
that such a pheny! group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1 ¢ alkyl group, a C,-¢ alkoxy
group and a C2~7 alkoxycarbonyl group),

RP! is a Ci-s alkyl group, a Cs-7 cycloalkyl group, a Ci-c alkyl group substituted by a Cs-7
cycloalkyl group, a Cz-7 cycloalkenyl group, a C1-s alkyl group substituted by a Ca-7 cycloalkenyl
group, a Cz-g alkenyl group, a Cz-s alkynyl group, a Ci-¢ alkyl group substituted by a C1-s alkoxy
group, a Ci1—-5 alky! group substituted by a C2-¢ alkenyloxy group, a C1—s alkyl group substituted by a
Cz-s alkynyloxy group, a Ci-s alkyl group substituted by a mono-, di or poly-halogeno Ci-¢ alkoxy
group, a Ci1-¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz—¢ alkenyloxy group, a Ci—s
alkyl group substituted by a mono-, di- or poly-halogeno C.-¢ alkynyloxy group, a Gi-¢ alkyl group
substituted by a Ci-s alkylthio group, a Ci1-¢ alkyl group substituted by a Ci-¢ alkylisulfinyl group, a
Ci—-¢ alky! group substituted by a Ci—¢ alkylsulfonyl group, a mono-, di- or poly-halogeno C,-g alkyl
group, a mono-, di- or poly-halogeno C.-g alkenyl group, a mono-, di- or poly-halogeno Cz2-s alkynyl
group, a Cy-¢ alkylgroup substituted by a cyano group, a C2-¢ alkenyl group substituted by a cyano
group, a Cz—-¢ alkynyl group substituted by a cyano group, a C1-s alkyl group substituted by a nitro
group, a Cz—s alkenyl group substituted by a nitro group, a Cz-s alkynyl group substituted by a nitro
group, a Ci—s alkyl group substituted by a Cz2-7 alkoxycarbonyl group, a Cz-¢ alkenyl group
substituted by a Cz-7 alkoxycarbonyl group, a Cz-s alkynyl group substituted by a Cz-7
alkoxycarbonyl group, a Ci—¢ alkyl group substituted by a C.-7 alkylcarbony! group, a Ci—¢ alkyl
group substituted by a mono-, di- or poly-halogeno C>-7 alkylcarbonyl group, a Ci-s alkyl group
substituted by a Cs—; alkenylicarbonyl group, a C1-¢ alkyl group substituted by a Ca—7 alkynylcarbonyl
group, a Ci-s alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Ci-s alkoxy
group, a Ci1—s alkyl group substituted by a Ca-s alkylcarbonyl group substituted by a Ci-4 alkylthio
group, a C1-¢ alkyl group substituted by a C.—s alkylcarbonyl group substituted by a Ci-s alkylsulfinyl
group, a Cy—¢ alky! group substituted by a Co-s alkylcarbonyl group substituted by a Ci-s
alkylsulfonyl group, a C2-¢ alkenyl group ‘substituted by a Cz-7 alkylcarbonyl group, a Cz2—¢ alkynyl

’
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group substituted by a Cz-7 alkylcarbonyl group, a Ci1-¢ alkyigroup substituted by a Ci-¢ alkylsul-
famoyl group, a C1-¢ alkyl group substituted by a C1-¢ alkoxysulfamoyl group, a Ci-¢ alkyl group
substituted by a di(Ci-3 alkyl)sulfamoy! group, a C1-s alkyl group substituted by an N-(C1-3 alkyl)-N-
(C1-3 alkoxy)sulfamoy! group, a Cy-¢ alkyl group substituted by a C2-7 alkylcarbamoy! group, a C1-¢
alkyl group substituted by a di(Ci1 -3 alkyl)carbamoyl group, a C1-¢ alkyl group substituted by a C2-7
alkoxycarbamoy! group, a Ci-¢ alkyl group substituted by an N-(Cy-3 alkyl)-N-(C:-3 alkoxy)carbamoyl
group, a Ci-¢ alkyl group substituted by a Ci-¢ alkylamino group, a Ci-s alkyl group substituted by a
C1 -6 alkoxyamino group, a Cy—¢ alkyl group substituted by a di(C1 -3 alkyl)amino group, a Ci-¢ alkyl
group substituted by an N-(C1-3 alkyl)-N-(C: -3 alkoxy)amino group, a C.1-s alkyl group substituted by
an N-(C2-7 alkylcarbonyl)-N-(Cy-¢ alkyl)amino group, a Ci-¢ alkyl group substituted by an N-(Ca-7
alkylcarbonyl)-N(Cy —¢ alkoxy)amino group, a Ci-s alkyl group substituted by an N-(C,-s alkylsulfonyl)-
N-(C,-s alkyl)amino group, a Ci-g alkyl group substituted by an N-(Ci-s alkylsulfonyl)-N-(C1—s
alkoxy)amino group, a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Cy-¢ alkyl group, a Cy-¢ alkoxygroup and a C,-7 alkoxycarbonyl group), a C,-¢ alkyl group
substituted by a phenyl group (provided that such a phenyi group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci—¢ alkyl group, a Ci-¢ alkoxy group-and a C.-; alkoxycarbonyl group), a Cz2-7 alkenyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifiuoromethyl group, a nitro
group, a Ci—¢ alky! group, a Ci-¢ alkoxygroup and a C2-7 alkoxycarbonyl group), a Cz-¢ alkynyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifiuoromethyl group, a nitro
group, a Ci-¢ alkyl group, a C1-s alkoxy group and a Cz2—7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a phenoxy group (provided that such a phenoxy group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group. a Ci-¢ alkyl group, a Ci1~s alkoxygroup and a Cz-7 alkoxycarbonyl group), a C:—¢ alkyl group
substituted by a phenyithio group (provided that such a phenyithio group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci—¢ alkyl group, a C.1-¢ alkoxy group and a Cz2-7alkoxycarbony! group), a Ci1-¢ alkyl group
substituted by a phenylsulfinyl group (provided that such a phenylsulfiny! group may be substituted by
one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a C1-¢ alkyl group, a Ci1-¢ alkoxy group and a C2-7 alkoxycarbonyl group), a Cy-¢ alkyl
group substituted by a phenylsulfonyl group (provided that such a phenyisulfonyl group may be
substituted by one or more substitients selected from the group consisting of a halogen atom, a
trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a C1-¢ alkoxy group and a Cz-7 alkoxycar-
bonyl group), a C1—-s alkyl group substituted by a benzyloxy group (provided that the phenyl group of
such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethy! group, a nitro group, a Ci—¢ alkyl group, a C1-¢ alkoxy
group and a Cz-7 alkoxycarbonyl group), a Ci-s alkyl group substituted by a benzylthio group
(provided that the phenyl group of such a benzylthio group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a C1-¢ alkyl group, @ Cy-¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci1-¢ alkyl group
substituted by a benzylsulfinyl group (provided that the phenyl group of such a benzylsulfiny! group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a C1-¢ alkyl group substituted by a benzylsulfony! group (provided that the
phenyl group of such a benzylsulfonyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1-s alkyl group,
a Cy-s alkoxy group and a C>-; alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a
phenylcarbonyl group (provided that such a phenylcarbonyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alkyl group, @ C1—¢ alkoxy group and a Ca-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a benzylcarbonyl group (provided that the phenyl group of such a benzylcarbony! group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a trifluoromethyl group, a nitro group, a Ci-s akyl group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by an amino group substituted by a Ci-a
alkyisulfonyl group, or a Ci-¢ alkyl group substituted by an amino group substituted by a Ca-a
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alkylcarbony! group,

R is a hydrogen atom, a Ci _s alky! group, a mono-, di- or poly-halogeno Ci1-¢ alkyl group, a
C1-¢ alkoxy group, a mono-, di- or poly-halogeno C1-¢ alkoxy group, a Ci1-¢ alkylthio group, a Ci-¢
alkylsulfinyl group, a Ci~s¢ alkylsulfonyl group, a Cz-7 alkoxycarbonyl group, a Cz-7 alkylcarbonyl
group, a halogen atom, a nitro group, a cyano group, or a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atomn, a trifiuvoromethy!l group, a nitro group, a Cy-¢ alkyl group, a Ci-¢ alkoxy group and a Co-7
alkoxycarbony! group),

R% is a C,-¢ alkyl group, a C2~¢ alkenyl group or a Cz-¢ alkynyl group,

R is a hydrogen atom, or a C1—¢ alky! group,

RY5 is a hydrogen atom, or a Ci ~¢ alkyl group,

R is a C1-s alkyl group, a Cs-7 cycloalkyl group, a Cy—-¢ alkyl group substituted by a Cs-7
cycloalkyl group, a Ca-7 cycloalkenyl group, a C1-s alkyl group substituted by a Cs—7 cycioalkenyl
group, a Cz-s alkenyl group, a Cz2-s alkynyl group, a Ci1-s alkyl group substituted by a Ci-¢ alkoxy
group, a Ci-¢ alkyl group substituted by a C2-¢ alkenyloxy group, a C1-s alkyl group substituted by a
C2-¢ alkynyloxy group, a Ci-¢ alkyl group substituted by a mono-, di- or polyhalogeno C,-¢ alkoxy
group, a Ci-¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz-¢ alkenyloxy group, a C1—¢
alkyl group substituted by a mono-, di- or polyhalogeno Cz-¢ alkynyloxy group, @ Ci-¢ alkyl group
substituted by a Ci-¢ alkylthio group, a Ci-galkyl group substituted by a Ci-¢ alkylsulfinyl group, a
C1-s alkyl group substituted by a Ci—¢ alkylsulfonyl group, a mono-, di- or poly-halogeno C;-g alkyl
group, a mono-, di- or poly-halogeno Co-s alkenyl group, a mono-, di- or poly-halogeno C2-3 alkynyl
group, a Ci-s alkyigroup substituted by a cyano group. a Co-c alkenyl! group substituted by a cyano
group, a Cz-¢ alkynyl group substituted by a cyano group, a Ci—s alkyl group substituted by a nitro
group, a C2-¢ alkeny! group substituted by a nitro group. a C2-s alkynyl group substituted by a nitro
group, a Ci—s alkyl group substituted by a C.-s alkoxycarbonyl group, a Cz2-¢ alkenyl group
substituted by a C»-r alkoxycarbonyl group., a C.-¢ alkynyl group substituted by a Co—
alkoxycarbonyl group, a Ci-s alkyl group substituted by a Ca-7 alkylcarbonyl group, a Ci—¢ alkyl
group substituted by a mono-, di- or poly-halogeno Cz-7 alkylcarbonyl group, a Ci-¢ alkyl group
substituted by a Ca—7 alkenylcarbonyl group, a C1-¢ alkyl group substituted by a C3-7 alkynyicarbonyl
group, a Ci-s alkyl group substituted by a C2-s alkylcarbonyl group substituted by a Ci-4 alkoxy
group, a Ci-¢ alky! group substituted by a Cz-s alkylcarbonyl group substituted by a Ci-e alkylthio
group, a C1-¢ alkyl group substituted by a C2-s alkylcarbonyl group substituted by a Ci- alkylsulfinyl
group, a Ci—s alkyl group substituted by a C2-s alkylcarbonyl group substituted by a Ci-s
alkylsulfonyl group, a Cz-s alkenyl group substituted by a C,-7 alkylcarbonyl group, a Cz—s alkynyl
group substituted by a Cz-7 alkylcarbonyl group, a Ci-¢ alkylgroup substituted by a Ci-s alkylsul-
tamoy! group, a Gi1—s alkyl group substituted by a Ci-¢ alkoxysulfamoyl group, a Ci-s alkyl group
substituted by a di(Ci-3 alkyl)sulfamoy! group, a2 C1-¢ alkyl group substituted by an N-(C,-3 alkyl)-N-
(C1 -3 alkoxy)sulfamoyl group, a C1-¢ alkyi group substituted by a C2-7 alkylcarbamoyl group, a Ci-¢
alky! group substituted by a di(Ci-3 alkyl)carbamoy! group, a C:-¢ alkyl group substituted by a Cz-7
alkoxycarbamoyl group, a Ci-¢ alkyl group substituted by an N-(C1-3 alkyl)-N-(C1-3 alkoxy)carbamoyl
group, a Ci-¢ alky! group substituted by a Ci-¢ alkylamino group, a Ci—¢ alkyl group substituted by a
C1-s alkoxyamino group, a Ci—¢ alkyl group substituted by a di(C1-3 alkyl)amino group, a C1-s alkyl
group substituted by an N-(Ci1-3 alkyl)-N-(C: -3 alkoxy)amino group, a C1—¢ alkyl group substituted by
an N-(C2-7 alkylcarbony!)-N-(C1-¢ alkyl)amino group, a Ci-¢ alkyl group substituted by an N-(C2-7
alkylcarbonyl)-N-(C1-¢ alkoxy)amino group, a Ci-s alkyl group substituted by an N-{Ci—¢ alkylsul-
fonyl)-N-(C1 - alkyl)amino group, a Ci-¢ alkyl group substituted by an N-(C1-s alkylsulfonyl)-N~(C1-¢
alkoxy)amino group, a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci—s alkyl group, a Cy-¢ alkoxygroup and a Cz-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a phenyl group (provided that such a phenyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci—¢ alkyl group, a Ci-¢ alkoxy group and a C2-7 alkoxycarbonyl group), a Cz~7 alkenyl
group substituted by a phenyi group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci1-¢ alkyl group, a Ci-¢ alkoxygroup and a Cz-7 alkoxycarbonyl group), a Ca-¢ alkynyl
group substituted by a pheny! group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halog n atom, a trifluoromethyl! group, a nitro
group, a C1-¢ alkyl group, a C1-¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a Cy-¢ alky! group
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substituted by a phenoxy group (provided that such a phenoxy group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluorom thyl group, a nitro
group, a Ci1-¢ alkyl group, a C:-¢ alkoxygroup and a C2-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a phenylthio group (provided that such a phenylithio group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alkyl group, a C1—¢ alkoxy group and a C.-7 atkoxycarbony! group), a Ci-¢ alkyl group
substituted by a phenylisulfinyl group (provided that such a phenylsulfinyl group may be substituted by
one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a C1-s alkyl group, a G, -s alkoxy group and a C2-7 alkoxycarbonyl group), a Cy ¢ alkyl
group substituted by a phenylsulfonyl group (provided that such a phenylsulfonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group, a nitro group, a Ci1-¢ alkyl group, a C1-¢ alkoxy group and a C>-7 alkoxycar-
bonyl group), a Ci1-s alkyl group substituted by a benzyloxy group (provided that the phenyl group of
such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1-¢ alkyl group, a C1 -5 alkoxy
group and a Cz-7 alkoxycarbonyl group), a Ci-s alkyl group substituted by a benzyithio group
(provided that the phenyl group of such a benzylthio group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Cy-¢ alkyl group, a Cs—s alkoxy group and a Cz-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a benzylsulinyl group (provided that the phenyl group of such a benzylsulfinyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a trifluaromethyl group, a nitro group, a Cy-¢ alkyl group, a Ci-e alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci-s alkyl group substituted by a benzylsulfonyl group (provided that the
phenyl group of such a benzylsulfony! group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci -6 alkyl group,
a Ci1—¢ alkoxy group and-a C»-; alkoxycarbonyl group), a Ci-s alkyl group substituted by a
phenylcarbonyl group (provided that such a phenylicarbonyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a triffuoromethyl group, a nitro
group, a C1-¢ alkyl group, a C1—¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a benzylcarbony| group (provided that the pheny! group of such a benzylcarbonyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci-s alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci-s alkyl group substituted by an amino group substituted by a Ci-s
alkylsulfonyl group, or a Ci-s alkyl group substituted by an amino group substituted by a Cz-s
alkylcarbonyl group, .

each of R%2, R®3, R, R, R, RS and R¢'? which are independent of one another, is a hydrogen
atom, a Cy—-g alkyl group, a C2-3s alkenyl group, a C2-s alkynyl group, or a phenyl group (provided that
such a phenyl group may be substituted by one or more substituents selected from the group
consisting of a-halogen atom, a trifluoromethyl group, a nitro group, a Cy-¢ alkyl group, a Cy—¢ alkoxy
group and a Cz-7 alkoxycarbonyl group),

each of R, R, R, R¢'? R¢'3 and R°'? which are independent of one another, is a hydrogen
atom, a Cy—-¢ alkyl group; a mono-, di- or poly-halogeno Ci-¢ alkyl group, a C1-¢ alkoxy group, a
mono,. di- or poly-halogeno Ci-s alkoxy group, a Ci-s alkylthio group, a Ci-s alkylsulfinyl group, a
Ci-¢ alkylsulfonyl group, a C2-7 alkoxycarbonyl group, a C2-7 alkylcarbonyl group, a halogen atom, a
nitro group, a cyano group, or a phenyl group {provided that such a phenyl group may be substituted
by one or more substituents selected from the group consisting of a halogen atom, a trifluoromethy!
group, a nitro group, a Cy~s alkyl group, a Ci-s alkoxygroup and a C2-7 alkoxycarbonyl group),

RY is a Ci1-g alky! group, a Ca-7 cycloalkyl group, a Ci-¢ alkyl group substituted by a Cs—7
cycloalkyl group, a Cz-7 cycloalkenyl group, a Ci1-¢ alkyl group substituted by a Cs-7 cycloalkenyl
group, a C2-g alkenyl group, a C2-g alkynyl group, a C1-¢ alkyl group substituted by a Ci-s alkoxy
group, a C1-¢ alkyl group substituted by a C2-s alkenyloxy group, a Ci-¢ alkyl group substituted by a
C2-calkynyloxy group, a Cy-¢ alkyl group substituted by a mono-, di or poly-halogeno C.-s alkoxy
group, a C1-¢ alkyl group substituted by a mono-, di- or poly-halogeno C>-s alkenyloxy group, a8 Ci1-¢
alkyl group substituted by a mono-, di- or poly-halogeno Cz-¢ alkynyloxy group, a Ci1-¢ alkyl group
substituted by a Ci-¢ alkylthio group, a C1—s alkyl group substituted by a ‘Cs-¢ alkylsulfinyl group, a
Ci-¢ alkyl group substituted by a Ci1-s alkylsulfonyl group, a mono-<, di- or poly-halogeno Ci-s alkyl
group, a mono-, di- or poly-halogeno Cz-g alkenyl group, a mono-, di- or poly-halogeno Cz2-s alkynyi
group, a Cy-¢ alkylgroup substituted by a cyano group, a C2-¢ alkenyl group substituted by a cyano

249

BNSDOCID: <EP___0592676A1_t_>



10

15

20

25

30

35

45

50

55

EP 0 592 676 A1

group, a C2—s alkynyl group substituted by a cyano group; a Ci1 -6 alky!l group substituted by a nitro
group, a C2—s alkenyl group substituted by a nitro group, a C2-¢ alkynyl group substitut d by a nitro
group, a Ci—s alkyl group substituted by a Cz-7 alkoxycarbony!l group, a Cz-¢ alkenyl group
substituted by a Cz-7 alkoxycarbonyl group, a Cz-¢ alkynyl group substituted by a Cz-7
alkoxycarbonyl group, a Ci-g alkyl group substituted by a C2-7 alkylcarbonyl group, a Ci-¢ alkyl
group substituted by a mono-, di- or poly-halogeno Cz-7 alkylcarbonyl group, a GCi-¢ alky! group
substituted by a C3-; alkenylcarbonyt group, a Ci-¢ alkyl group substituted by a Cz-7 alkynylicarbonyt
group, a Ci—¢ alkyl group substituted by a Cz2-s5 alkylcarbonyl group substituted by a Ci-4 alkoxy
group, a Ci1—¢ alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Cy~4 alkylthio
group, a C1—s alkyl group substituted by a C2-s alkylcarbonyl group substituted by a Ci-. alkylsulfinyl
group, a Ci—¢ alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Ci-s
alkylisulfony! group, a Cz2-s alkenyl group substituted by a C.-; alkylcarbonyl group, a Cz-¢ alkynyl
group substituted by a Cz-7 alkylcarbonyl group, a C1-¢ alkylgroup substituted by a Ci-¢ alkylsul-
famoy! group, a Cy-¢ alkyl group substituted by a Ci-¢ alkoxysulfamoyl group, a Ci-¢ alkyl group
substituted by a di(Cy -3 alkyl)sulfamoyl group, a C.-s alkyl group substituted by an N-(C, -3 alkyl)-N-
(C1 -3 alkoxy)sulfamoy) group, a C1—s alkyl group substituted by a Cz-7 alkylcarbamoy! group, a Ci-s
alkyl group substituted by a di(C1-3 atkyl)carbamoyl! group, a C. -6 alkyl group substituted by a Cz-»
alkoxycarbamoyl group, a Ci-¢ alkyl group substituted by an N-(C4 -3 alkyl)-N-(Cy -3 alkoxy)carbamoyl
group, a Ci-¢ alkyl group substituted by a C,-¢ alkylamino group, a Ci1-¢ alkyl group substituted by a
Cy-c alkoxyamino group, a Ci—s alky} group substituted by a di(Ci-3 alkyl)amino group, a Ci—¢ alkyl
group substituted by an N-(Ci1-3 alkyl}-N-(C: -3 alkoxy)amino group, a Ci-¢ alkyl group substituted by
an N-(C2-7 alkylcarbonyl)-N-(C1-¢ alkyl)amino group, a Ci-s alkyl group substituted by an N-(Cz-7
alkylcarbony!)-N-(Cy - alkoxy)amino group, a Ci-s alkyl group substituted by an N-(Ci-¢ alkylsul-
fonyl)-N-(C1 -6 alkyl)amino group, a Ci1-¢ alky! group substituted by an N-(C1—¢ alkylsulfonyl)-N-(Ci-¢
alkoxy)amino group, a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group. a nitro
group, a Ci-¢ alkyl group.-a Cy—-s alkoxygroup and a Cz-7 alkoxycarbony! group), a C1-s alkyl group
substituted by a pheny! group (provided that such a phenyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a triflucromethyl group, & nitro
group, a Ci—¢ alkyl group, a C,-s alkoxy group and a C2-7 alkoxycarbonyl group), a C2-; alkenyl
group substituted by a pheny! group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethy! group, a nitro
group, a Ci—¢ alkyl group, a Cy—s alkoxygroup and a Cz-7 alkoxycarbony! group), a Cz2-¢ alkynyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alky! group, a C1~¢ alkoxy group and a C2-7 alkoxycarbonyl group), a Cy-¢ alkyl group
substituted by a phenoxy group (provided that such a phenoxy group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci—¢ alkyl group, a Ci-¢ alkoxygroup and a Cz-7 alkoxycarbonyl group), a Ci—s alkyl group
substituted by a phenylthio group (provided that such a phenylthio group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alkyl group, a C1-¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci1—s alkyl group
substituted by a phenyisulfinyl group (provided that such a phenyisulfinyl group may be substituted by
one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a C1-¢ alkyl group, a C1-s alkoxy group and a C2-7 alkoxycarbonyi group), a Cy—¢ alkyl
group substituted by a phenylsulfonyl group (provided that such a phenylsutfonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
triftuoromethy! group. a nitro group, a Ci-e alkyl group, a Ci—¢ alkoxy group and a C>-7 alkoxycar-
bonyl group), a C1-s alky! group substituted by a benzyloxy group (provided that the phenyl group of

“such a benzyloxy group may be substituted by one or more substituents selected from the group

consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1-s alkyl group, a C1-¢ alkoxy
group and a Cz-; alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a benzylthio group
(provided that the phenyl group of such a benzylthio group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci—-¢ alkyl group, a C1—s alkoxy group and a Cz-7 alkoxycarbony! group), a Ci1-s alkyl group
substituted by a benzylsulfinyl group (provided that the phenyl group of such a benzylsulfinyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a tifluoromethyl group, a nitro group, a Ci—¢ alkyl group, a Ci-¢ alkoxy group and a Ci-7
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alkoxycarbony! group), a C1-s alkyl group substituted by a benzyisulfonyl group (provided that the
phenyl group of such a benzylsulfonyl group may be substituted by one or more substituents selected
from the group consisting of a halog n atom, a trifluoromethy! group, a nitro group, a C1-¢ alkyl group,
a Ci-s alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci1-¢ alkyl group substituted by a
phenylcarbonyi group (provided that such a phenylcarbony! group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a C1-s alky! group, a Ci—¢ alkoxy group and a C2—7 alkoxycarbony! group), a C1-¢ alkyl group
substituted by a benzylcarbonyl group (provided that the phenyl group of such a benzylcarbonyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a trifluoromethyl group, a nitro group, a C.-s alkyl group, a Ci-¢ alkoxy group and a Co-7
alkoxycarbonyl group), a Ci-s alkyl group substituted by an amino group substituted by a Ci-s
alkylsulfonyl group, or a Ci—¢ alkyl group substituted by an amino group substituted by a Cz-s
alkylcarbony! group,

each of R% R and R which are independent of one another, is a hydrogen atom, a Ci-s alkyl
group, a C2—s alkenyl group, a Cz2—s alkynyl group, or a phenyl group (provided that such a phenyl
group may be substituted by one or more substituents selected from the group consisting of a halogen
atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci1-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), :

RY is a C,-g alkyl group, a C2—g alkenyl group, a Cz-g alkynyl group, or a phenyl group (provided
that such a phenyl group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethy! group, a nitro group. a C1~s alkyl group, a C1—s alkoxy
group and a C2-7 alkoxycarbonyl! group),

RY is a Ci-g alkyl group, a C2-s alkenyl group, a Cz-g alkynyl group, a C.-¢ alkyl group
substituted by a Ci—¢ alkylthio group. a C1-s alkyl group substituted by a Ci-s alkylsulfinyl group. a
C1-¢ alkyl group substituted by a Ci—s alkylsulfonyl group, a Ci-¢ alkyl group substituted by a Ci—¢
alkoxy group. a Ci—¢ alkyl group substituted by a C2-7 alkoxycarbony! group. a Ci1-¢ alkyl group
substituted by a C2—-7 alkylcarbonyl group, a C1-s alky! group substituted by a cyano group, a phenyl
group (provided that such a phenyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci -6 alkyl group,
a Ci-¢ alkoxy group and a C>~7 alkoxycarbonyl group), or a Cy—s alkyl group substituted by a phenyl
group (provided that such a phenyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group, a C1-¢ alkyl group,
a C,-¢ alkoxy group and a C>-7 alkoxycarbonyl group),

Re' is a Cy-g alkyl group, a Cz—7 cycloalkyl group, a Ci-¢ alkyl group substituted by a Cs-7
cycloalky! group, a C3;-7 cycloalkenyl group, a Ci-s alkyl group substituted by a Ca-7 cycloalkenyl
group, a Cz2-s alkenyl group, a Cz-s alkynyl group, a C1—¢ alkyl group substituted by a Ci1—¢ alkoxy
group, a C1-¢ alkyl group substituted by a C2—s alkenyloxy group, a Ci-¢ alkyl group substituted by a
C.—-¢ alkynyloxy group, a Ci-¢ .alkyl group substituted by a mono-, di- or poly-halogeno Ci-¢ alkoxy
group, a Ci—¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz-¢ alkenyloxy group, a Ci-s
alkyl group substituted by a mono-, di- or poly-halogeno C2-¢ alkynyloxy group, a Gi-¢ alkyl group
substituted by a C,—¢ alkylithio group, a Cy-¢ alkyl group substituted by a C1-¢ alkylsulfinyl group, a
Cy-s alkyl group substituted by a C1-¢ alkylsulfonyl group, a mono-, di- or poly-halogeno Ci-s alkyl
group, a mono-, di- or poly-halogeno Cz-g alkenyl group, a mono-, di- or poly-halogeno Cz-g akynyl
group, a C1—¢ alkylgroup substituted by a cyano group, a C2-¢ alkenyl group substituted by a cyano
group, a Cz2-¢ alkynyl group substituted by a cyano group, a Ci1-¢ alkyl group substituted by a nitro
group, a Cz2-¢ alkenyl group substituted by a nitro group, a C2—¢ alkynyl group substituted by a nitro
group, a Ci1-¢ alkyl group substituted by a Co-; alkoxycarbonyl group, a C>-¢ alkenyl group
substituted by a Co.-; alkoxycarbonyl group, a Cz2-s alkynyl group substituted by a Co-;
alkoxycarbonyl group, a Ci-¢ alkyl group substituted by a Cz-7 alkylcarbonyl group, a Ci-¢ alkyl
group substituted by a mono-, di- or poly-halogeno Cz-; alkylcarbonyl group, a C1-¢ alky! group
substituted by a C3—7 alkenylcarbonyl group, a Ci-s alkyl group substituted by a Cs-7 alkynyicarbonyl
group, a Ci1-s alkyl group substituted by a C»-s alkylcarbonyl group substituted by a Gi—+ alkoxy
group, a Cy1—¢ alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a C, -4 alkylthio
group, a C1-¢ alkyl group substituted by a Cz2—s alkylcarbonyl group substituted by a Ci -4 alkylsulfinyl
group, a Ci—g alkyl group substituled by a C.-s alkylcarbonyl group substituted by a Ci-s
alkylsulfonyl group, a C.-¢ alkenyl group substituted by a C;-7 alkylcarbonyl group, a Cz-¢ alkynyl
group substituted by a Cz-7 alkylcarbonyl group, a Ci-¢ alkylgroup substituted by a Ci-¢ alkylsul-
famoy| group, a Ci-s alkyl group substituted by a C,-¢ alkoxysulfamoyl group, a Ci-¢ alkyl group
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substituted by a di(Ci1 -3 alkyl)sulfamoy! group, a C1-s alkyl group substituted by an N-(C1-3 alkyl)-N-
(C1-3 alkoxy)sulfamoyl group, a C1-s alkyl group substituted by a C2~7 alkylcarbamoyi group, @ Ci-¢
alkyl group substituted by a di(C1-3 alkyl)carbamoyl group, a Ci-s alkyl group substituted by a C2-7
alkoxycarbamoy| group, a C1-¢ alkyl group substituted by an N-(Cy -3 alkyl)-N-(C1-3 alkoxy)carbamoy|
group, a Ci-¢ alkyl group substituted by a C1-: alkylamino group, a Ci—s alkyl group substituted by a
C1-¢ alkoxyamino group, a Ci-¢ alkyl group substituted by a di(Ci-a alkyl)amino group, a Ci-¢ alkyl
group substituted by an N-(Ci-3 alkyl)-N-(C: -3 alkoxy)amino group, a Ci-¢ alkyl group substituted by
an N-(C2-7 alkyicarbonyl)-N-(Cy—-¢ alkyl)amino group, a Ci1-s alky! group substituted by an N-(C2-7
alkyicarbonyl)-N-(Cy-¢  alkoxy)amino group. & Ci-¢ alkyl group substituted by an N-(Ci-g
alkylsulfonyl)-N-(Cy —¢ alkyl)amino group, a C1-s alkyl group substituted by an N-(C1—¢ alkylsulfonyl)-N-
(C1 -6 alkoxy)amino group, a phenyl group (provided that such a phenyl group may be substituted by
one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a Ci-¢ alkyl group, a Ci1—s alkoxygroup and a Cz-7 alkoxycarbony! group), a C1-¢ alkyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci—¢ alkyl group, a Ci-s alkoxy group and a Co-7 alkoxycarbonyl group), a Cz-7 alkenyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or

_more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro

group, a Ci-¢ alkyl group, a Ci-s alkoxygroup and a Cz—; alkoxycarbonyl group), a C2—-¢ alkynyl
group substituted by a pheny! group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a C1-s alky! group, a Ci—s alkoxy group and a Co-; alkoxycarbonyl group), a C1-s alkyl group
substituted by a phenoxy group {(provided that such a phenoxy group may be substituted by one or
more substituents selected from the group consisting of a halogen atom. a trifluoromethyl group. a nitro
group, a Ci-s alkyl group, a C.-¢ atkoxygroup and a Co-7 alkoxycarbonyl group), a C:-¢ alkyl group
substituted by a phenyithio group (provided that such a phenylthio group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci1-¢ alkyl group, a C,-¢ alkoxy group and a Cz-7alkoxycarbonyl group), a Ci-s alkyl group
substituted by a phenylsulfinyl group (provided that such a phenylsulfinyl group may be substituted by
one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a C1-¢ alkyl group, a C1-¢ alkoxy group and a Cz2-7 alkoxycarbonyl group), a Ci1—¢ alkyl
group substituted by a phenylsulfonyl group (provided that such a phenylsulfonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Cy~¢ alkoxy group and a Cz2—; alkoxycar-
bonyl group), a Ci-¢ alkyl group substituted by a benzyloxy group (provided that the pheny! group of
such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group. a nitro group, a C1-¢ alkyl group, & Cy-¢ alkoxy
group and a Cz-7 alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a benzyithio group
(provided that the phenyl group of such a benzylthio group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alkyl group, a C1-s alkoxy group and a C>-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a benzylsulfinyl group (provided that the phenyl group of such a benzylsulfinyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a trifluoromethyl group, a nitro group, a Ci—s alkyl group, a C.-¢ alkoxy group and a Co—7
alkoxycarbonyl group), a Cy-¢ alkyl group substituted by a benzylsulfonyl group (provided that the
phenyl group of such a benzylsulfonyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1 -5 alkyl group,
a Ci-¢ alkoxy group and a Cp-7 alkoxycarbonyl group), a Ci-s alkyi group substituted by a
phenyicarbonyl group (provided that such a phenylcarbonyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifuoromethyl group, a nitro
group, a Ci—-¢ alkyl group, a C1-s alkoxy group and a C.-7 alkoxycarbonyl group), a C1—¢ alkyl group
substituted by a benzyicarbonyl group (provided that the pheny! group of such a benzyicarbony! group
may be substituted by one or more substituents selected from the group consisting of a halogen atorn,
a trifluoromethyl group, a nitro group, a Ci-¢ alky! group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), @ Ci-s alkyl group substituted by an amino group substituted by a Ci—4
alkylsulfonyl group, or a Ci-g alkyl group substituted by an amino group substituted by a Cz-s
alkylcarbony! group,

each of Rz, R®3, R®8 and R*’ which are independent of one another, is a hydrogen atom, a Ci-s
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alkyl group, a mono-, di- or poly-halogeno Ci-s alky! group, a Cy—¢ alkoxy group, a mono-, di- or poly-
halogeno Ci-¢ alkoxy group, a Ci-¢ alkylthio group, a Ci1-¢ alkylsulfinyl group, a Ci—¢ alkylsulfonyl
group, a C2-7 alkoxycarbonyl group, a Cz-7 alkyicarbonyl group, a halogen atom, a nitro group, a
cyano group, or a phenyl group (provided that such a phenyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Cy—¢ alkyl group, a Ci-¢ alkoxy group and a Cz-7 alkoxycarbonyl group),

each of R®, Re5, R®®, R®® and R®'® which are independent of one another, is a hydrogen atom, a
Ci-g alkyl group, a Cz-g alkenyl group, @ C2-s alkynyl group, or a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci1-¢ alkyl group, a Ci-s alkoxygroup and a
C.-7 alkoxycarbonyl group),

R" is a Ci—s alkyl group, a Cs—7 cycloalkyl group, a Ci—s alkyl group substituted by a Cs-7
cycloalkyl group, a Ca-7 cycloalkenyl group, a Ci1-s alkyl group substituted by a Cs—7 cycloalkenyl
group, a Cz2-s alkeny! group, a Cz2-z alkynyl group, a Ci-s alkyl group substituted by a Ci—¢ alkoxy
group, a Ci1-¢ alkyl group substituted by a C2-s alkenyloxy group. a C -¢ alkyl group substituted by a
C.—-s alkynyloxy group, a Ci-¢ alkyl group substituted by a mono-, di- or poly-halogeno Ci-s alkoxy
group, a Ci-¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz-s alkenyloxy group, a Ci—s
alkyl group substituted by a mono-, di- or poly-halogeno Cz2-¢ alkynyloxy group, a C,-¢ alkyl group
substituted by a Ci—¢ alkylthio group, a C1-¢ alkyl group substituted by a Ci-¢ alkylsulfinyl group, a
C,-¢ alkyl group substituted by a Ci-¢ alkylsulfonyl group, a mono-, di- or poly-halogeno C,-g alkyl!
group, a mono-, di- or poly-halogeno Cz-s alkenyl group, a mono-, di- or poly-halogeno C.-g alkynyl
group, a Ci1-s alkylgroup substituted by a cyano group, a C2-¢ alkenyl group substituted by a cyano
group, 2 Cz-¢ alkynyl group substituted by a cyano group, a C1-¢ alkyl group substituted by a nitro
group, a Cz2-¢ alkenyl group substituted by a nitro group, a C.-s alkynyl group substituted by a nitro
group, a Ci-¢ alkyl group substituted by a Co-; alkoxycarbonyl group, a C>-s alkenyl group
substituted by a Ca-7 alkoxycarbonyl group. a C.-¢ alkynyl group substituted by a Cz-7
alkoxycarbonyl group, @ Ci-s alkyl group substituted by a, Ca-7 alkylcarbonylgroup. a Ci-s alkyl
group substituted by a mono-, di- or poly-halogeno Cz-7 alkylcarbony! group, a Ci-¢ alkyl group
substituted by a Cs-7 alkenylcarbony! group, a Ci1—¢ alkyl group substituted by a Cs-7 alkynylcarbonyl
group, a Ci1~¢ alkyl group substituted by a C:-s alkylcarbony! group substituted by a Ci-s alkoxy
group, a Ci-g alkyl group substituted by a Cz-s alkylcarbonyl group substituted by a Ci-4 alkylthio
group, a Ci-s alkyl group substituted by a C.-s alkylcarbony! group substituted by a Cy~a alkylsulfinyl
group, a Ci-s alkyl group substituted by a Cz-s alkyicarbonyl group substituted by a Ci-s
alkylsulfonyl group, a C2—¢ alkenyl group substituted by a Cz-7 alkylcarbony! group, a C2—¢ alkynyl
group substituted by a C>-7 alkylcarbonyl group, a Ci1—¢ alkylgroup substituted by a Cy-g alkylsul-
famoyl group, a Ci-¢ alkyl group substituted by a Ci-¢ alkoxysulfamoyl group, a C1-¢ alkyl group
substituted by a di(Ci-3 alkyl)sulfamoy! group, a Ci-s alkyl group substituted by an N-(C+ -3 alkyl)-N-
(C1-3 alkoxy)sulfamoyl group, a C1-¢ alkyl group substituted by a C2—7 alkylcarbamoyl group, a Gy-¢
alkyl group substituted by a di(Cy-s alkyl)carbamoy! group, a Ci—¢ alkyl group substituted by a C2-7
alkoxycarbamoy! group, a Ci—s alkyl group substituted by an N-(C1-3 alky!)-N-(C1 -3 alkoxy)carbamoyl
group, a Ci-s alky! group substituted by a Cy—¢ alkylamino group, 2 Ci—¢ alkyl group substituted by a
C.-s alkoxyamino group, a Ci—¢ alkyl group substituted by a di(C1-3 alkyl)amino group, a Ci-s alkyl
group substituted by an N-(Ci-3 alkyl)}-N-(C1-3 alkoxy)amino group, a C1-¢ alkyl group substituted by
an N-(C2-7 alkylcarbonyl)-N-(C1-¢ alkyl)amino group, a Ci-¢ alkyl group substituted by an N-(C2-7
alkylcarbonyl)-N-(C.1 —s alkoxy)amino group, a Ci-s alkyl group substituted by an N-(C1-¢ alkylsul-
fonyl)-N-(Cs -¢ alkyl)amino group, a Ci-s alkyl group substituted by an N~(C,—¢ alkylsutfonyl)-N-(Cy —¢
alkoxy)amino group, a pheny! group (provided that such a pheny! group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alkyl group, a C,-¢ alkoxygroup and a Cz-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a phenyl group (provided that such a phenyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Cy-¢ alkyl group, a C1-¢ alkoxy group and a Cz-7 alkoxycarbonyl group), a Cz-7 alkenyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethy! group, a nitro
group, a Ci-¢ alkyl group, a Ci—¢ alkoxygroup and a Cz2-7 alkoxycarbonyl group), a Cz-s alkynyl
group substituted by a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethy! group, a nitro
group, a Cy-¢ alkyl group, a C1—¢ alkoxy group and a Cz2-7 alkoxycarbony! group), a Ci-s alkyl group
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substituted by a phenoxy group (provided that such a phenoxy group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a C1—s alkyl group, a Cq1-s atkoxygroup and a Cp-7 alkoxycarbony! group), a Ci-¢ alkyl group
substituted by a phenylthio group (provided that such a phenyithio group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Cy1-¢ alkyl group, @ Ci1-¢ alkoxy group and a Co—-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a phenylsulfinyl group (provided that such a phenylsulfinyl group may be substituted by
one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, a C1-s alkyl group, a Ci-¢ alkoxy group and a C2-~7 alkoxycarbonyl group), a Gy - alkyl
group substituted by a phenylsulfonyl group (provided that such a phenylsulfonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethyl group. a nitro group, a Ci-¢ alkyl group, a C,-¢ alkoxy group and a Cz-; alkoxycar-
bonyl group), a Ci1-s alkyl group substituted by a benzyloxy group (provided that the phenyl group of
such a benzyloxy group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a C1-¢ alkyl group, a C1-s alkoxy
group and a Cz-7 alkoxycarbony! group), a Ci-s alkyl group substituted by a benzylthio group
(provided that the phenyl group of such a benzylthio group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Cy—¢ alkyl group, a C1-c alkoxy group and a Ca-7 alkoxycarbonyl group), a Cy-¢ alky! group
substituted by a benzylsulfinyl group (provided that the pheny! group of such a benzylsulfinyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a Ci1-¢ alkoxy group and a Ca-y
alkoxycarbony! group), a Ci-¢ alkyl group substituted by a benzyisulfonyl group (provided that the
phenyl group of such a benzylsulfonyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group. a nitro group, a C1-¢ alkyl group,
a Ci-g alkoxy group and a Cz-7 alkoxycarbonyl group), a C.-s alkyl group substituted by a
phenylcarbony! group (provided that such a phenylcarbonyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a C1-¢ alkyl group, a Cy1-¢ atkoxy group and a C2-7 alkoxycarbonyl group), a C1-¢ alkyl group
substituted by a benzylcarbony! group (provided that the phenyl group of such a benzylcarbonyl group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a trifluoromethyl group, a nitro group, a C1-s alkyl group, a Ci-¢ alkoxy group and a C2> -7 alkoxycar-
bonyl group), a

Ci-¢ alkyl group substituted by an amino group substituted by a Ci -4 alkylsulfonyl group, or @ C1-s
alkyl group substituted by an amino group substituted by a C» -4 alkylcarbonyl group,

RR is a Ci-s alkyl group, a Cz2-s alkenyl group, a Cz-g alkynyl group, a Ci-s alkyl group’
substituted by a C1—¢ alkylthio group, a Ci-s alkyl group substituted by a C1 -6 alkylsulfinyl group, a
Ci-¢ alkyl group substituted by a Ci-¢ alkylsulforiyl group, a C1—¢ alkyl group substituted by a Ci-s
alkoxy group, a Ci-¢ alkyl group substituted by a Cz-7 alkoxycarbonyi group, a Ci-¢ alkyl group
substituted by a Co-7 alkylcarbonyl group, a Ci—¢ alkyl group substituted by a cyano group, a phenyl
group (provided that such a phenyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Cy-¢ alkyl group,
a Cy—¢ alkoxy group and a Cz-7 alkoxycarbonyl! group), or a C,-¢ alkyl group substituted by a phenyi
group (provided that such a phenyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethyl group, a nitro group. a C1-¢ alkyl group,
a Cy—¢ alkoxy group and a Cz-7 alkoxycarbonyl group),

each of R®, R*, R, R'8, R and R"2 which are independent of one another, is a hydrogen atom,
a Ci—salkyl group, a mono-, di- or poly-halogeno G -g alkyl group, a C1-¢ alkoxy group, a mono-, di-.
or poly-halogeno Ci—s alkoxy group, a Ci-¢ alkylthio group, a Ci—s alkylsulfinyl group, a GCi-¢
alkylsulfonyl group, a C2-7 alkoxycarbony! group, a C2—7 alkyicarbonyl group, a halogen atom, a nitro
group, a cyano group, or a phenyl group (provided that such a phenyl group may be substituted by one
or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group; a
nitro group, a Ci-¢ alkyl group, a Ci-¢ alkoxygroup and a Cz-7 alkoxycarbonyl group),

each of R'S, R'®, R"®, R"®, R"3, R"4 and R"® which are independent of one another, is a hydrogen
atom, a G-z alkyl group. a C.-s alkenyl group, a Cz2-g alkynyl group, or a phenyl group (provided that
such a phenyl group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alky! group, a Ci-¢
alkoxygroup and a Co—7 alkoxycarbonyl group),
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Re' is a Ci-g alkyl group, a Cs—y cycloalky! group, a Ci1-¢ alkyl group substituted by a Ca-y
cycloalkyl group, a Ca~; cycloalkenyl group, @ Ci~¢ alkyl group substituted by a Cs-7 cycloalkenyl
group, a Cz2-s alk ny! group, a Cz2-g alkynyl group, a G, -s alkyl group substituted by a C1-¢ alkoxy
group, a Cy—¢ alkyl group substituted by a Cz-s alkenyloxy group, a Cy—¢ alkyl group substituted by a
C2-¢ alkynyloxy group, a Ci-¢ alkyl group substituted by a mono-, di- or poly-halogeno Ci-¢ alkoxy
group, a C1—¢ alkyl group substituted by a mono-, di- or poly-halogeno Cz-¢ alkenyloxy group, a Ci-¢
alkyl group substituted by a mono-, di- or poly-halogeno Cz-¢ alkynyloxy group, a Ci-¢ alkyl group
substituted by a Cy—¢ alkylthio group, a Ci1-¢ alkyl group substituted by a Ci-¢ alkylsulfinyl group, a
C1-s alkyl group substituted by a Ci1— alkylsulfonyl group, a mono-, di- or poly-halogeno Ci-g alkyl
group, & mono-, di- or poly-halogeno C.-s alkenyl group, a mono-, di- or poly-halogeno Cz-g alkynyl
group, a Ci-¢ alkylgroup substituted by a cyano group, a Cz-¢ alkenyl group substituted by a cyano
group, a C2-s alkynyl group substituted by a cyano group, a Ci-¢ alkyl group substituted by a nitro
group, a Cz2-¢ alkenyl group substituted by a nitro group, a C2-¢ alkynyl group substituted by a nitro
group, a Ci-s alkyl group substituted by a C.-; alkoxycarbonyl group, a Cz-¢ alkenyl group
substituted by a Cz-7 alkoxycarbonyl group, a Cz—¢ alkynyl group substituted by a Cz-7
alkoxycarbony! group, a Ci-¢ alky!l group substituted by a Cz-; alkylcarbonyl group, a Ci-s alky!
group substituted by a mono-, di- or poly-halogeno Cz-7 alkylcarbonyl group, a Ci1-s alkyl group
substituted by a Ca—7 alkenylcarbonyl group, a Ci1-s alkyl group substituted by a C3-7 alkynylcarbonyl
group, a Ci-¢ alkyl group substituted by a C2—s alkyicarbony!l group substituted by a G-+ alkoxy
group. a Ci1-¢ alkyl group substituted by a Cz-s alkylcarbony! group substituted by a Ci -+ alkylthio
group, a C1 - alkyl group substituted by a Ca-s alkylcarbonyl group substituted by a C1-s alkylsulfinyl
group, a Ci—¢ alkyl group substituted by a C2-s alkylcarbonyl group substituted by a Gi-s
alkylsulfonyl group, a Cz—¢ alkenyl group substituted by a C2-7 alkylcarbonyl group, a Cz-¢ alkyny!
group substituted by a Cz2-7 alkylcarbony! group, a Cy-¢ alkylgroup substituted by a Ci-¢ alkylsul-
famoy! group, a Ci1-¢ alkyl group substituted by a Ci-¢ alkoxysulfamoy! group. a Ci-¢ alkyl group
substituted by a di(Ci -2 alkyl)sulfamoy! group, a Ci-s alkyl group substituted by an N-(C, -3 alkyl)-N-
(C1 -3 alkoxy)sulfamoyl group, a Ci-¢ alkyl group substituted by a C2~7 alkylcarbamoy! group, a Ci-s
alkyl group substituted by a di(Ci -3 alkyl)carbamoyl group, a Ci1-¢ alkyl group substituted by a Cz-7
alkoxycarbamoy! group, a Ci1-¢ alkyl group substituted by an N-(Cy -3 alkyl)-N-(C:-3 alkoxy)carbamoyl
group, a C1-s alkyl group substituted by a Ci-s alkylamino group, a Ci-s alkyl group substituted by a
C1-¢ alkoxyamino group, a Ci—s alkyl group substituted by a di(C1-3 alkyl)amino group, a Ci-¢ alkyl
group substituted by an N-(Ci-3 alkyl)-N-(C1 -2 alkoxy)amino group, a Ci-¢ alkyl group substituted by
an N-(C2-7 alkylcarbonyl)-N-(Cy-¢ alkyl)amino group, a Ci-s alkyl group substituted by an N-(Cz-7
alkylcarbonyl)-N-(Cy - alkoxy)amino group, a Ci-¢ alkyl group substituted by an N-(Ci-s alkylsul-
fonyl)-N-(C1-¢ alkyl)amino group, a Ci-¢ alkyl group substituted by an N-(Ci-s alkylsulfonyl)-N-
(C1-salkoxy)amino group, a Ci-¢ alkyl group substituted by a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci-s alkoxygroup and a
C2-7 alkoxycarbony! group), a C2-7 alkenyl group substituted by a phenyl! group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci1-s alkyl group, a C1-¢ alkoxy group and a
C:z-7 alkoxycarbony! group), a C2-s alkyny! group substituted by a phenyl group (provided that such a
phenyl group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a Ci-¢ alkyl group, a C.1—¢ alkoxygroup and a
C.-7 alkoxycarbonyl group), a C1-¢ alkyl group substituted by a phenoxy group (provided that such a
phenoxy group may be substituted by one or more substituents selected from the group consisting of a
halogen atom, a trifluoromethyl group, a nitro group, a C:-¢ alkyl group, a C,-s alkoxy group and a
C2 -7 alkoxycarbany! group), a C1—s alkyl group substituted by a phenyithio group (provided that such a
phenylthio group may be substituted by one or more substituents selected from the group consisting of
a halogen atom, a trifluoromethyl group, a nitro group, a C,—¢ alky! group, a C1-¢ alkoxy group and a
C2-7 alkoxycarbonyl group), a Ci-s alkyl group substituted by a phenyisulfinyl group (provided that
such a phenylsulfinyl group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci-¢ -
alkoxygroup and a Cz-7 alkoxycarbonyl group), a Gy-¢ alkyl group substituted by a phenyisuifonyl
group (provided that such a phenylsulfonyl group may be substituted by one or more substituents
selected from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group, a Ci-s
alkyl group, a C1-s alkoxy group and a Cz-; alkoxycarbonyl group), a Cy - alkyl group substituted by
a benzyloxy group (provided that the phenyl group of such a benzyloxy group may be substituted by
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one or more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group,
a nitro group, @ C1—-¢ alky! group, a C1-¢ alkoxy group and a Ca-7 alkoxycarbonyl group), a Ci-¢ alkyl
group substituted by a benzylthio group (provided that the phenyl group of such a benzylthio group
may be substituted by one or more substituents selected from the group consisting of a halogen atom,
a tifluoromethyl group, a nitro group, a Ci-s alkyl group, a Ci-¢ alkoxy group and a Cz-7
alkoxycarbonyl group), a Ci-¢ alkyl group substituted by a benzylsulfinyl group (provided that the
pheny! group of such a benzylsulfinyl group may be substituted by one or more substituents selected
from the group consisting of a halogen atom, a trifluoromethy! group, a nitro group. a C1-¢ alkyl group,
a Ci— alkoxy group and a Cz-7 alkoxycarbonyl group), a Ci—¢ alkyl group substituted by a
benzylsulfony! group (provided that the phenyl group of such a benzylsulfonyl group may be
substituted by one or more substituents selected from the group consisting of a halogen atom, a
trifluoromethy! group, a nitro group, a Ci—¢ alkyl group, @ C,-s alkoxy group and a Cz-; alkoxycar-
bonyl group). a Ci-s alkyl group substituted by a phenylcarbonyl group (provided that such a
phenylcarbonyl group may be substituted by one or more substituents selected from the group
consisting of a halogen atom, a trifluoromethyi group, a nitro group, a Cy-¢ alky! group, a C1-¢ alkoxy
group and a Cz-7 alkoxycarbonyl group), or a C1-¢ alkyl group substituted by a benzylcarbony! group
(provided that the phenyl group of such a benzylcarbonyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethy! group, a nitro
group, a C1-¢ alkyl group, a Cy—; alkoxy group and a C2~7 alkoxycarbonyl group),

each of R% and R®® which are independent of each other, is a Ci—s alkyl group, a Cz2—¢ alkenyl
group, a C2—¢ alkynyl group, a mono-, di- or poly-halogeno Ci-s alkyl group, a C1-¢ alkoxy group, a
Ci-¢ alkylsulfonyl group, a Ci-¢ alkylsuliamoyl group, a di(C.-3 alkyl)sulfamoyl group, a Cz-7
alkoxycarbonyl group, a Cz-; alkylcarbony! group. a C.-7 alkylcarbamoyl group, a di(Ci-3 alkyl)-
carbamoyl group, a phenyl group (provided that such a phenyl group may be substituted by one or
more substituents selected from the group consisting of a halogen atom, a trifluoromethyl group, a nitro
group, a Ci-¢ alkyl group, a Ci-s alkoxy group and a Co-7 alkoxycarbonyl group), or a benzyl group
(provided that the phenyi group of such a benzyl group may be substituted by one or more
substituents selected from the group consisting of a halogen atom, a trifluoromethyt group, a nitro
group, a Cy-¢ alkyl group, a C1-¢ alkoxygroup and a C2-7 alkoxycarbonyl group),

or R% and R%® form a saturated 3- to 7-membered heterocyclic ring together with the nitrogen
atom to which they are bonded, -

X is an oxygen atom or a sulfur atom,

L is a hydrogen atom, a C1-¢ alkyl group, a C2-¢ alkeny! group or a Gz~¢ alkynyl group,

Gis

\]B
1
\
&
N_
D

Ais a CH group, or a nitrogen atom, and

each of B and D which are independent of each other, is a Ci -+ alkyl group, a Ci—4 alkoxy group.
a mono-, di-or poly-halogeno Ci-s: alky! group, a mono-, di- or poly-halogeno Ci-+ alkoxy group, a
halogen atom, a Ci-4 alkylamino group, or a di(C+ -+ alkyl)amino group.

The iminosulfonylurea derivative or its salt according to Claim 2, wherein Q is
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7. The iminosulfonylurea derivative or its salt according to Claim 2, wherein Q is
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The iminosulfonylurea derivative or its salt according to Claim 2, wherein Q is
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10. A herbicide which contains an iminosulfonylurea derivative defined in Claim 1, as an active ingredient.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

A herbicide which contains an iminosulfonylurea derivative defined in Cilaim 2, as an active ingredient.

A herbicide which contains an iminosulfonylurea derivative defined in Claim 3, as an active ingredient.

A herbicide which contains an iminosulfonylurea derivative defined in Claim 4, as an active ingredient.

A herbicide which contains an iminosulfonylurea derivative defined in Claim 5, as an active ingredient.

A herbicide which contains an iminosuffonylurea derivative defined in Claim 6, as an active ingredient.

A herbicide which contains an iminosulfonylurea derivative defined in Claim 7, as an active ingredient.

A herbicide which contains an iminosulfonylurea derivative defined in Claim 8, as an active ingredient.

A herbicide which contains an iminosulfonylurea derivative defined in Claim 8, as an active ingredient.

A herbicidal and growth control method against weeds, which comprises applying a herbicidally

effective amount of an iminosulfonylurea derivative defined in Claim 1.

A herbicidal and growth contro! method against weeds, which comprises
effective amount of an iminosulfonylurea derivative defined in Claim 2.

A herbicidal and growth control method against weeds, which comprises
effective amount of an iminosulfonylurea derivative defined in Claim 3.

A herbicidal and growth control method against weeds, which comprises
effective amount of an iminosulfonylurea derivative defined in Claim 4.

A herbicidal and growth control method against weeds, which comprises
effective amount of an iminosulfonylurea derivative defined in Claim 5.

A herbicidal and growth control method against weeds, which comprises
effective amount of an iminosulfonylurea derivative defined in Claim 6.

A herbicidal and growth control method against weeds, which comprises
effective amount of an iminosulfonylurea derivative defined in Claim 7.

A herbicidal and growth control method against weeds, which comprises
effective amount of an iminosulfonylurea derivative defined in Claim 8.

A herbicidal and growth control method against weeds, which comprises
effective amount of an iminosulfonylurea derivative defined in Claim 9.
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